™

CR82.018

- NAVAL CIVIL ENGINEERING LABORATORY
Port Hueneme, California

ADA115011

s , Sponsored by
NAVAL FACILITIES ENGINEERING COMMAND

SEADYN: PROGRAMMER'S REFERENCE MANUAL

April 1982

!
: An lnvs%tion Conducted by

b v
g Dr. R7L. Webster
i Consulting Engincer v
]
4

Brigham City, Utah ,DTI : .

iale

SRR PR

i

N62474-81-C-9391

nam*;’é:i..hm‘b&ﬁ'dd"

BIC FILE CopY

Approved for pubiic release; distribution unlimited

R D ™

i
R e o L




inches

‘BBZ:CL'ELD 'ON BOIRIS OF *ST'ZE 821ad *$0INIRBA PUB SIYB1EM 4O IV 98T "1ANG IBW
SEN 93 ‘301QE; DI|ICIIP B:OW PUB JU0IIBAUOD IDIXE 18410 20 AN 5T « VI L,

1

2

llll"ill'l ll!l 1!||l|lll|'|l.l

3

4

l'lillirll l||

ek

'r"p'rvf'n

i
)

'r"|"'r"|

7

, o % ;1
8,— - QL . 4~P g.- m«%-%-* uP— W_N. -— .On‘l —_—
, m. Td’ ol ] o) o or - —
ne : z 4o
do - | w -
. . -
aumedwn (ZE ppe aimescin @
: wyueNey  uA) 576 sy 2
| (o) 3YNLVHIdWAL -
nv,> $DICA OIQRD ! $,033UW QMO ol
N 133 91GrD -3 PISETETL T - —
fo suG)|83. 920 sy —
» b 90'L saou) © —
v’ NG 12 sl
20§} S306N0 Piny. £00 sRUPRI s —
IWNTOA - _
. $u0l LIoys! e (63000't) $3UL0Y =
- spunod 4 sweaBoyiy N
20 VLN 9E00 sweb
DBuBiom) SSYIN ]
: s2.,08' 5T v 000'01) ssmoay - —
v sapus paenbs: »0 139)2W0)14 9Jenbs 2
o 1pIEA iENDS Tt £330 21enbs 2 —=
,N:_ say2ut asenbs 910 $MANLP pieNbs S
, 21717 a
w E ] 90 LT - —
pA spieA 1 S
3 1093 £€ 1810 o -
ue SPUOTH +0 SIDTINUP
v seyoul 00 smauw s —
HLONIT & - w
_loquidg’ pujol | AqAduny MOUY NOA LMY

SDINBEBPY D1NBYY WO} SUOISIOAUOY dJeW | XOIdy

L A a1 S M

iz
oy
8

B el

144

l'lll‘lrlll!‘o o'nll'qlollrr l'

> 4
Hlu]un
I

ls

SAOLDVA HOISHIANOD DIHLIW

Ze
umendwan Bunoeaqns asnyesedwey
$715120 Jaye) 8/§ Hayuaryey dg
(3208} FJHNLYHIAIWIL
44213 21qnd 9.0 SPpaRA SGnS num
$2318W 21QNO £0'0 2904 910° R P
L2t} 8t sucyel ]
[T €60 suend W
s 90 sjud W
s 20 wnd 2
[0 $30UNO PINYY &y
[-13 suoodsein [<12-78
[ UONISEI a5
INATCA
(81 000°Z}
sauucl 60 SUQ} 4TS
swiesRor (2 spunod -
st 82 sa0uno ze
{(3uBiom) SSVN
S84 W3y E-x1) $a.oe
HOETIAT 3y 97 saji saenbs o)
£1913ws atenbs g0 spJIA aends m?»
$1933W 2.enbs 600 1695 322025 P
SINFWITUFO 34eNnbS g9 $3yoUr aigndE nE
vagy
$4330W04H % at FETH] w
LnIW 60 $PiRA A
SNBSS [+ ol 1094 ¥
$1919012UBD 52, sy w
HIDRa
pul3 oL AQAdUInW  MOUX NOA LA jequig

RIS UL OF SUOKNAUDY sjewixouddy




Ry o
SRR LR

R e o

e

___Unclassified

SECURMTY CLASSIFICATION OF Truls BPAGE ‘When Nars rrresedd)

REPORT DOCUMENTATION PAGE

READ INSTRUCTIONS
BEFORE COMPLETING FORM

' REPORYT NUMBFR

CR 82.018

3 GOVY ACCESSION KO

1 RMECIPIENTY S CATALOG HUMBER

. TITLE (@nd Sublitle)

SEADYN: Programmer's Reference Manual

;:‘v w;lor REPORT & PEMIOD COVERED
1na

Oct 1977 - Sep 1981

¢ PERFORMING ORG. REPOAY NUMBER

7T AyTHOR(s.

Dr. R. L. Webster

4§ CONTRACT OR GRANT KUMBDER(S)

N62474-81-C-9391

9 9:“‘&““\“{; ORGANLZATION NAME AHND ADORESS

r. R. L. webster
Consulting Engineer
| Brigham City, Utah 84302

10 PROGAAM ELEMENT. PROJECT T ALK
AREA & WORK UNIT NUMBERS

62759N:
YF59,556.091,01.402

11 CONTROLLING OF FICE RAME AND ADDRESS

7 REPOAT LGATE

April 1982

') NUMRER OF PASES

T6€ MONITORING AGENCY NAME & ADTRESS(+l dillprent fram Contealling Otfice)

'8 SECURITY CLASS (of thea report)

Unclassified

164 T BECLUASSTFICATION DOWNGRADING |
SCHEOULE

V& CISTRIBUTIOn SYATEMENT (ot thry Hepuarts

Approved for pubiic release; distribution unlimited

P1ODISYRIBUTION STATEMENY rof Ihe abstract entared 1n Bluck 20, +f diflerent trom Report)

B SUPOLEMENTARY NOTES

9wty WORDS (Cantfinue on feverse aide 1f necacsan and 1dent Iy by bluck number)

Cable dynamics; SEADYN computer model; SEADYN software

.~ The internal workings of the SEADYN cable, truss, and

-~ 'I mooring program are detailed. Descriptions are given of the
overall program structure and logic. Storage features, such as
COMMON, data files, and variable dimensioning are discussed.
Descriptions are given for each of the subroutines and the majon
variables used, The information provided is intended to ._ ...

OD . 55", 1473 coimionor t Nov st is cBsoLETE

Unclassified

SECURITY CLASLIMICATION OF Tens PAGE [When Data Entered)




e A M IS 0D e O LB oo oo o

___Unclassified

SUCURITY TLASSIEICATION OF This B AGE (Mhen {late Fate ~u

~augment the general description nf the program provided in
the User's Manual and Mathematica\ Models and provide a pro-
grammer with assistance in understanding the internal workings
of the SEADYH programming. Instructions for converting the
program to various machines and for modifying the program are
also provided.

r

AY
1
i
!

|

«*

DD , 55351 1473 €oimion oF 1 nov 6315 obsoLE TE Unclassified

$2C AT TUASSIFICATION OF ThiS S AGE (Whait Dale Enterad)




o

s B U Ny

[

w

[$2]

INTRODUCTION .

PROGRAM STRUCTURE

DESCRIPTIONS OF COMMON STORAGE .

STORAGE REQUIREMENTS AND VARIABLE DIMENSION
DATA FILES AND AUXILIARY STORAGE .

RESTART CAPABILITIES .

DESCRIPTIONS OF THE SUBROUTINES
DESCRIPTIONS OF MAJOR VARIABLES

MACRO-FLOW CHARTS OF THE SUBANALYSES AND

SOLUTION OPTIONS .

10.0 REFERENCES .

TABLE OF CONTENTS

Accession For

NTIS GRAI |
DTIC TaB
Unannounced 0

Justification.—. |

By.

_Distr‘bution/

Availability Codes

jAvail andfor
Dist Special
!

Page

14
22
26
27

46

79

88

il

3058 i o S R L s 0 TS S 5 R 15 57 0

gimn ol
A s 11

bl i S Al 0 SR

B ¥ y-¢ 1



1.0 INTRODUCTION

The SEADYN computer program is a multifunctiopal tool for analyzing

the structural response of cable, truss, and mooring systems. The
. purpese of this manual is to document some of the major aspects of the
prog-am structure. Preogram documentation also includes a theoretical
imanual (Ref 1) and a user's manual (Ref 2). The information contained
in this manval is intended for a computer programmer and thec more
sophisticated user who may find it necessary to get involved with the
internal workings of the program.

The SEADYN program traces ils pedigree from some early work done by
Leonard (Ref 3) through a study project carried out by the Bechtel
Corporation for the Electronic Systems Division of the General Electric
Company (GE). The end product of that work was a program called NLIN
(Ref 4). This author was technical advisor on that project. The SEADYN
program began where NLIN left off as part of the author's doctoral
project in 1974. 1t has been under various levels of development since
then with sponsorship coming from GE, the Chesapeake Division of the
Naval Facilities Engineering Command (CHESDIV), and finally the Naval
Civil Engineering Laboratory (NCEL). The support of CHESDIV led to the
implementation of the ship mooring capabilities for static and frequency
domain solutions in 1976, NCEL support has provided for the pay-out/reel-in
capability, the drag amplification calculations for strumming, the
viscouns relaxation static solution, the bottom }limited catenary element,
variou., revisions and improvements in the solution algorithms, and a
complete restructuring of the program including the new free-field input
format.

A plotting post-processor program which is based on the restart
file structure described in this document is also available ([5].

TUEm T T an
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2.0 PROGRAM STRUCTURE

THE SEADYN program is composed of a simple main program, which
establishes the size of the working storage in COMMON/ACOM/ and numerous
subroutines. The heart of the program is found in the SEADYN and MANIPR
subroutines. SEADYN is called by the main program and manages the setup
of storage partitioning, reading, and deciphering of the free-field
input and the initial access to the restart files. Control is then
passed to the MANIPR subroutine to manage the actual problem solution
through calls to the subamalysis routines,

The programming effort has attempted to maintain modularity in the
structure. Major subanalyses are handled in separate groups of subroutines
that are called in response to input requests., The overall snalysis and
the individual solution options have been written to be nearly independent
of the type of element used to generate the equations. For example, the
element stiffnesses and internal force components are generated from
calls to a single controlling routine regardless of the type of analysis
being performed. This modularity should prove to be useful if the
addition of new subanalyses, solution options, or element types are
contemplated.

The program is written entirely in FORTRAN IV (CDC~Extended FORTRAN).
Initial developments were on a GE-635 computer with compatibility with a
CDC-6600 computer maintained. Since 1977, development has been on a
CDC-7600. Some effort has been directed at restructuring to facilitate
conversicn to ANSI standard FORTRAN-77 and to other machines. Conversions
of interim versions have been accomplished on the VAX11/780, PRIME, and
DATA GENERAL machines. The major items encountered in conversion include:

=3
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1. The free-field reader -- uses ENCODE/DECODE =
uses R-FORMAT character manipulations

e

The CDC-program statement in the main program
End of file checks using IF(EOF) a,b

The use of character strings in titles, date and time (including
Hollerith word lengths)

& W

5. Asterisk (%) comment cards
6. Asterisk (¥) and quote (") formst delimitors
The need for double precision on 32-bit word machines

8. Seven character subroutine name: RESTART

The global logic structure is rvepresented in Figure 2.1. The
relationships of the major subroutines are outlined in Figure 2.2.
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SEADYN

[ I T -

[ emene | [ frp ] | maner | | mestart |
[ T 1 1 1 T 1

wet | [ stamc | | TRans | | mopes _] | rFrostn | | comcux | | saomo |
UPDATE | OUTPUT | ourrur | | mc';NS ] —~ FRQFRD |
RESTART | [ResTART] - L—?«isnmj -{"siPmor |
| {UrbATE ] |{ UPDATE | JACOBI ] —{ FRQREG |
&) |
STFGEN
RESTART
—{ FrasLV ]

Al

SHPDEF

CONCNT
BANDES
INTLIZ

INTLWM

A

INPLLC SIMP
INPMAT
CURREN
INPTEN M TVARY | f{ TVARY ]
I NRAPIT | H{ NRAPIT ]
INPSTM STFGEN

RESIDL

LDUPD +—{ CURREN |

| MASMUD |

|

LDUPD |—-{ CURREN |
[ ADJMAS |

STFGEN

SHPREAD

BUODYN
CBLDMP

o
Rl

TENRSP

Note: Three user written subroutines are available -
DRAGCO called by LOUPD
CURUSR called by CURREN
TFNUSR called by TVARY

Figure 2.2 Outline of major subroutine relationships.




3.0 DESCRIPTIONS OF COMMON STORAGE

Common storage can be segregated into four categories: working
area for variable dimension data, fixed length storage for restart data,
scratch storage for communication between subroutines, and special data
tables. Each of these are described below.

3.1 Working Storage for Variatle Dimension Data

COMMON/ACOM/ A (XXXXX)

The length of the A array is specified in the MAIN program. Partition-
ing of A into the data arrays needed in the solution is done by the
SEADYN and MANIPR subroutines. SEADYN reads the problem description
data or restart file to determine the size of the data arrays. SEADYN
then passes the first position of each array to MANIPR through its
calling sequence. With only two exceptions, /ACOM/ is referred to only
indirectly through the subroutine calling sequences. The two exceptions
are the MODES and FREQ subanalyses which place the contents of /ACOM/ on
a scratch file using RESTART and then use the storage for other purposes.
/ACOM/ is restored through RESTART upon exit from these subanalyses.

The partitioning of /ACOM/ is described in Table 3.1.

3.2 Fixed Length Storage for Restart Data

In addition to the element and node data contained in /ACOM/, the
essential problem data are contained in a set of common blocks with
fixed dimensions. These are arranged in pairs which contain floating
point and fixed point data in segregated forms. A separate common block
contains all of the logical variables. These blocks are written and
read for restart purposes. The segregation is made to facilitate the
conversion to machines which use byte-oriented storage with type-dependent

word structures.
The use of the common blocks is summarized below. The actual

structure of the common blocks is given in Table 3.2.

/BUOYS/, /IBUOYS/ Body tables, limit set data, body and limit
location data, surface buoy data and related

control data

/CABLE/, /ICABLE/ Line element data and material tables, fluid
data

/CONTRL/, /ICNTRL/ Basic coantrol information for the solution options

/DSPCON/, /IDSPCN/ Static imposed displacement data and norm data
for static iterative solutions

/PAYOUT/, /IPAYOT/ Pay-out/reel-in data
/SHIPS/, /ISHIPS/ ' Data for ships and static ship loads
/STRUM/, /ISTRUM/ Strum string data

/TIMED/, /ITIMED/ Transient response data
/LOGIC/ Logical variables used for solution control



Table 3.1,

/ACOM/ Useage in SEADYN

Base Definition Secondary Use Secondary Use
Through MANIPR in FRRQ SAO in MODE SAO
; | : )

Variable | we, size | Variable Size harishle $ize

A 1 NE GMM NF3

DS 2 GKK R(NF3) (NF3+1)
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©MAT 10 |
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Notes: NE = no. of vlcnents.

NN3 = A times no. of nodes.
NF3 3 times (no. of nodes ~« no. of slave nodes).

LEEND =
NC] =

half bandwidth,
vefers to the position parameters computed by SEADYN,
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Table 3.2. Fixed Length Restart Common Blocks

COMMON/BUOYS/
AABUOY (100) ,ADM(50) ,BAMC(50) ,BLEN(50) , BHOM(50) ,BOMAS(50) ,
BOVOL (50) ,BSCD(50) , BUOKP(3,50) , BWND(50) ,CBUO , CORDLH(50) ,
CYLRMS (50) ,DBU(50) ,FBUSR(50) ,RELFAC(50) , SBAMP(50) , SGNDLD,
TOLIM(50) ,UBS (50) ,VIB(3)

I W A e

COMMON/IBUOYS/ IAABU(10),

1 IBS(50),IBU(50),IDRB(50),IMPBOD, IMPNOD, I0PT,JANCR(50),
2 JSLP(2,50) ,KNSTRN,KONECT (10,50) ,LBODN(50) ,LIMNOD(50) ,
3 LIMSET(50) ,MBLN(50) ,MEDMB(50) ,MORBUO ,MXBLOC ,MXBODY,

4 MXLIMS,MXLLOC,NBLOC,NBUTAB,NCYLB ,NLIMS ,NLLOC,NMOTN(50)

COMMON/CABLE/

1 AACAB(100),CABMAS(10),CAMC(10),CURMUL,DIAM(10),E(20,10),

2 FDEPTH(5),FGAM(5),FLPAR(10,10),FVISC(5),63(10),STR(20,10),
3 TENULT(10),TT(20,10),TTD(10),TTK(10)

COMMON/ICABLE/ IAACA(10),
1 IDAMPR,IDRG(10),IFLCOD(10) ,MATDMP(10),MATT,ME(10),MED(10),
2 MXFLOW,NFLUI,NFLVRY

COMMON/CONTRL/

. AACON(100) ,ACCFAC,DELFAC,DERAD,DELTMP ,DERR,DMU,
1 EXTRAP,FDIVY,FINC,FLNVY,FRCVY,GRAV,G1,G2,0VRSHT,
2 PARMT,PI,PINC,PSTEP,RATD,RERR,SRCHFC,SSTART

COMMON/ICNTRL/ TAACL(10),
3 IBEND, IBEND1,IBEND2,IBG,IDIR, IFCNT,IFXFL,IGK,IKNSTN,INC,
‘4 INDRAG,INVY,IPR, ISTART, IUPDT,JDLD,JDYN,JMPDT,JOVR,
5 KONVRT,KOUNT,KUP,LMITER,MOSTAT ,MVB,MVBINC,NBASE ,NCONC,
6 NE,NFN,NF3,NFLUID,NFIX,NN,NN3,NPRST,NRUP,NSLAVE,
7 NSTUP ,NTYPE,NUMSET,NUP,NXTYPE,MODEI1,MODEI2

COMMON/DSPCON/
1 AADSP(100),DISPC(30),DISPP(30),HIRSDL,RNORM,RNORMP ,RNRMPP,
2 VNORMP,VNPP,VNPPP

COMMON/IDSPCN/ TAADS(10),
1 IDIS(30,3),IDWN,TNUP,ITUP,JSTEPR, LMKEEP,NDISP,NDROP,

2 NFKEEP(30),NODWN,NSLOP

COMMON/PAYOUT/
i AAPAY(100),AMAXL(5),CURLEN(5),DELT,DLREF(5),DPTMF(5),
2 ESP(2,5),PAYV(5),PTMF(5),TFSAV(5),UMVB(15,3) ,UMVBP(15,3)

COMMON/IPAYOT/ 1AAPO(10),
1 JOP(5),JPELT(5) ,MITNOT ,MULMAT (5) ,MULTIM,NELPOI (5) ,NGROW(S5),
2 NNPOI(5),NOP,NPOVRY(5) ,NSHRNK(S5)



Table 3.2. (Continued)

COMMON/SHIPS/

AASHP(100) ,ACCCUR,ACCWND ,APROP (3) ,BLOCK(3),CAD,CPROP(3),
CR(3),CS(3),CURCOE{20,3,5) ,CURHED(20) , CURNT,CURVEL(5) ,DRAD,
FACH(3),FSFRC(3) ,FSFRW(3),FSLEN(3),FSVEL(3),GAIR,HEAD(3),
HEDEND,HEDIMX , HEDINC ,HEDNOW, PROPF (3) ,RATL(3) ,SAE(3),SAS(3),
SBEAM(5) ,SDRFT(3),SDSPV(3),SFACW(3,3),SHIPK(4,3),SHPKP(3,3),
SHTRN(3,3,3),SLT(3),SLWL(3),SURFCE, TSAPL(3),VAIR,WAD,WDEPTH(3),
WIND,WNDCOE(20,3,5),WNDHED(20) ,WNDVEL(5)

R - & B i T

COMMON/ISHIPS/ IAASHP(10),
1 ICR,IFREQ,ISHIP(3),ISHTAP,ISURLD,IUP,KODEC(2),KODEW(2),
2 LSHP(3) ,MXSHIP, .CRNT,NSFILE ,NSHIPS ,NTHETC ,NTHETW, NUMHED , NWIND

COMMON/STRUM/

1 AASTM(100,CEPS,CRST(30),GKS(3,3),QST(20) ,RVELN,RVELNP,
2 STLEN(20)

COMMON/ISTRUM, IAASTM(10),
1 ISTRNG(30),ISTRUP,KSTRNG(29,30) ,MXSELT ,MXSTRG ,NSTRNG,NSTRUP

COMMON/TIMED/

1 AATIM(100),ALPNEW,BETNEW,DALPHA ,DBETA ,DMAXAB ,DMAXP,

2 DT,VTH,DTL,DTLL,DTMAX,DTRSRT,DTU,ERR,FTF(3),FTI(15),GAMNEW,
3 T,THAX, THFRF(3) , THFRM(15) , TPARN (20,20) , TRSKT, TZ, UB(15)

COMMON/ITIMED/ TAATIM(10),
1 TALTR,TB(5},TLF(3),IMTMF(15),1MX,ISIGN1,ISIGN2,ITFCOD(20),
2 ITOP,JB(15),KNTRST ,MXTFUN,NYXPRN

e b ol B b o e
|
o e i
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3.3 Scratch Storage Common Blocks

Temporary data or data not required by restart are handled in the
following common blocks. Table 3.3 lists the contents.

/CDCAL/ Temporary data for strum string calculations

/ CHKDAT/ Component check data for element fluid loads

/FRQDAT/ Frequency domain interface data

/HEDCHR/ Titles and labels for page headings

/HEDDAT/ Control data for page headings and working storage for
free-field input processing

/RETAPE/ Restart file data

/SHPLBL/ Contains the ship load title block and labels for the
ship load data set in current use

- /SHPTAP/ Contains the ship dimension data for the ship load data

blocks.

set in current use

3.4 Common Blocks for Data Tables

Special purpose data tables are contained in the following common

Table 3.4 lists the contents.

/ COMPNT/ Component inventory tables
/SI2E/ List of common sizes
: / TAPES/ List of file names
/TYPES/ List of numeric codes for input keywords
/[ 1FLAG/ Array of input keywords

The moocring component inventories are contained in arrays which are

generated by data statements in the COMPDT Subroutine. An explanation
of the entries in the component inventory common block, /COMPNT/, is
given helow.

VARIABLE DESCRIPTION
: ATYPE Label for each of 6 anchor types. Each label is
: three 6-character Hollerith words.
: ANCTAB Storage for anchor data for up to six anchor types

(third dimension). The array allows up to 16 anchors
of each type, listed in order of increasing weight.
Five items are given for each anchor.

e A
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NANCR

BTYPE

BUOTAB

NBUOY

HTYPE

HAWTAB

HAWS1Z

NHAWS

CHAIN

NChY
HLDFAC

Word Contents

1 Anchor weight

2=4 Hollerith labels for federal stock
number

5 Holding power

Tae holding power is calculated from the weight and
the factors given in HLDFAC.

4n array listing the number of anchors of each type
in the inventory.

L.abel for each of two buoy types. Each label is
three 6-character Hollerith words.

Storage for huoy data for up to two buoy types. The
array allows up to six buoys of each type, listed in
order of iucreasing buoyancy. Seven items are given
for each buoy:

Word Contents

1 Qutside diameter

- Height

3 Weight

4 Nominal buoyancy

5 Maximum buoyancy

6-7 Ho’: rith label for federal stock

number

An array list' :. "~ he number of buoys of each type
in the inven' .
Label fo «i. -+ four hawser types. Each label is
three 6-. :»>- s >llerith words.
Storarc er data for up to four haswer types,.
TS~ _ -5 up to 23 sizes for each type. The
twe ... , - 2r. for each size are the tensile strength

and the weight per 100 units of length.

A list of the haswer sizes given in increasing order.
It is assumed that all four hawser types have the
same list of sizes. If no entry is available for

a given size, then set the strength to zero and the
weight to some small, nonzero number.

The number of howser sizes for each howser type. (Set
to 23 for each hawser type.)

Storage array for chain data. Presumes oni, one chain
type (stud-link chain). The array contains 31 entries
for size, strength, and -'eight per unit length.

The number of chain - - i1es (31).

A list of the holdi.  power factors for the six
anchor types. This is the number which multiplies
the anchor weight to get the hol. ng power in firm
sand.

10
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The component data presently listed in the inventories assume
weights, buoyancies, and streangths are in units of pounds. Lengths and
buoy dimensions are in feet. Hawser and chain gizes are in inches.

It would be possible to alter the contents of the inventories by
rewriting the COMPDT sudroutine. The subroutine is called once each
time a component check or design selection is made. It is presently set
up to avoid re-calculating entries after the first call. The progranm
uses the items in the arrays to search for the appropriate entries. The
appropriate values are then selected, scaled without altering the arrays,
and used. Minor changes could be made without changing the calling
program. More extensive changes or generalizations may require some
modifications (not major) in the calling program.

A listing of the inventories is presented in Appendix D of the
User's Manual.
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g Table 3.3. Scratch Storage Common Blocks

T

a4

COMMON/CDCAL/ AMAX ,OMS,OMG,RTIN,YSAVE,IST

AUl g g e
Ll o bl

3 - COMMON/CHKDAT/ NELCK,FELT(3,2) ,INVFLG
E
i COMMON/FRQDAT/ SPECA,SPECB,DOMG,O0MGMN,OMGMX ,AMPMN ,FRCFAC ,FACLEN,
1 TIMFAC,IBFG,IUNRES, IDRITR, ICONMS , ICMCHF , IFRQUP , IROLIT
s 2 ,NFILEF,NOB,NOH,NOK,NRV,MNOB ,MNOH , MNOK ,MNRV , ISHPFL , ITCONF ,NSOLN, %
= 3 ELL,TMAS,BAM(30),B445(8),DA(6,6),DB(6,6),DC(6,6),GHU(6,6), F
4 HDG1(30) ,RANG(8) ,WAVEL(30) ,0MG,NFREQS ,NEWCON ,NEWRED, VDUM(3) , b
' S DRFTFR(3),TEMP(6,6) ,GHED,NSRDC,OM2 , WLN,WVAMP ,WSLP NS3 2
COMMON/KEDCHR/ 1DAY,ITIME,HED(20) ;
3

COMMON/HEDDAT/ IPAGE ,NLINES,MXLINE ,NWORDS,WORDS(100) ,NHED ,NOLINE

ey aih

COMMON/RETAPL/IRST ,NTAPE ,NFLILE

COMMON/SHPTAP/ SCALE,TDEPTH, TBLOCK,TSLT, TSAE,TSAS , TSWL,TSB,TSK, 3
1 TSDSP,TSAP -4

COMMON/SHPLBL/ SHPCAP(12),WLBL,CLBL,LLBL,VLBL

N b

R
V.‘f‘lﬁﬂ"!.il"g'-

-

£
1

‘.‘f;i‘m“:l':‘fd::‘!{:g

Al

12




.

Table 3.4. Common Blocks for Data Tables

COMMON/COMPNT/ ATYPE(3,6),ANCTAB(5,16,6) ,NANCR(6) ,BTYPE(3,2),
1 BUOTAB(7,6,2),NBUOY(2),HTYPE(3,4) ,HAWTAB(2,23,4) ,HAWSIZ(23),
2 NHAWS(4),CHAIN(31,3) ,NCHN,HLDFAC(6)

COMMON/TAPES/ NIN,NOUT,NTAPE1,NTAPE2
,NTAPE9 , NTPCHK

COMMON/SIZE/ NINA,NINB,NINRL,NINDSP,NINPO,NINSHP NINSTM,NINT,
1 NINC,NCOM, IFILE(4),NPRECZ ,NINBI,NINCI ,NINCLI ,NINDSI,
2 NINPOI,NINSHI,NINSTI ,NINTMI

COMMON/TYPES/

1 DEAD,ALIVE,DYNAM,TSSS ,AMODE , FREQ, CHEK, PLOT ,ANEW,FINIS,

2 PROB,REST,BLOC,BODY , ELEM,FLOW,FLUI ,AINVE ,ALIMI ,ALINE,

3 ALLOC ,AMATE ,ANODE ,ASHIP ,ASTRUM, TENS , TFUN, CURR,FIX,FREE,

4 AIMPA,AINIT,IKEEP,ALOAD,ALVAR, AMOVE , AMSOL,OUTP, PAYO, SAVE,
5 SBUO,SOLU,ASTEP,SURF , ATIME , AWIND,FSOL, SPEC ,EXTE ,RESU,

6 AHEAD,RAND,REGU,DONE., ANCH, ABUOY , ACONF

COMMON/TFLAG/ IFLAGS(60)

13
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4.0 STORAGE REQUIREMENTS AND VARIABLE DIMENSION

: The amount of computer storage required to successfully execute an
analysis case can vary with the number of nodes and elements as well as
with the subanalysis options selected. Direct restrictions on the
nupbe: of nodes and elements are avoided by the use of the implied
dimensioning (partitioning) of COMMON/ACOM/. Since the present version
of SEADYN uses an in-core solver for both the stiffness equations and
the eigenvalue problem, the maximum problem size is restricted by the
amount of storage available. The working space for these solutions is
the /ACOM/ region. The stiffness equation solution uses the portion of =
JACOM/ left aftexr the node and element data. The eigenvalue solution
copies /ACOM/ to a scratch file and uses the full length of /ACOM/ (see
Section 3.1 and Table 3.1).

The size of /ACOM/ is specified in the wmain program, which is =
. simply a starter deck to assign a length to /ACOM/ and call SEADYN.
- Besides the CDC PROGRAM statement, the main program contains:

1o 3N Sl e 2 Y PO A A R P

COMMON /ACOM/ A(xxxxx)

N COM=XXKXXX
CALL SEADYN (NCOM) :
STOP i
END ¥

The minimum required value for NCOM depends on the problem size,
and the subanalysis options selected. The amount of data needed to
store the element and node data is computed by:

NBASE=31*NE + 66*NN

The global stiffness matrix (GK) begins its storage at NBASE+:. The =

_ stiffness matrix storage format is by rows, starting at the disgonal :
o element and going to the half-bandwidth® (IBEND). Thus, any solution

which uses the global stiffmness matrix will require at least NBASE +

. NF3*IBEND siorage locations in /ACOM/ (NF3 was defined in Table 3.1).

i This amount is required in the MNR, RFB, VRS/VRR, and SLI solution
methods. The DYN SAO with the DIM option does not use the global
stiffness matrix. (DYN-SLT with moved nodes imposes some special
restrictions since more storage is needed for GK, and the moved nodes
- must be opumbered just before the slave nodes. Use of this option is
BN highly discouraged. It is cowmplicated to use correctly and much less

efficient than the DIM solution.)

The eigenvalue solution (MCDES) uses the Jacobi method and starts 2
its working storage at the beginning of /ACOM/. It begins with a diagonal -
mass matrix (GMM) and a compacted version of the stiffness matrix (GKK)
which has the full upper triangle of the stiffness matrix. GKK requires
L(NF3)(NF3+1) worde. Next is a working area which is NF3%*NF3 words. The
eigenvectors (NF3 of them) end up here as the TGK array. The eigervalues
follow in the next NF3 locations. The required space is then .5*NF3*(3*NF3+5).

alon ! I
et et o ne Ty LR TR

the row number from the number of the rightmost column which contains a p
nonzero entry plus one. 2
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The frequency domain solution allows for the formation of a consistent
mass matrix (CGM) which is created immediately following GK in /ACOM/.
Since it is the same size as GK, the storage needed is NBASE+2*NF3*IBEND.
The FREQ solution uses complex arithmetic. The system coefficient
matrix is generated by copying GK and CGM into a prior portion of /ACOM/
in complex format (see Table 3.1).

The variable storage space needed for NCOM is summarized below for
each SAO type:

DEAD, LIVE TSSS, DYN

NCOM = NBASE + NF3%IB
where IB = IBEND for all but DYN-DIM
IB = 0 for DYN-DIM

MODE

NCOM = . S*NF3%(3*NF3+5)
FREQ

NCOM = NBASE + 2%NF3*IBEND
CHEK

NCOM = NRASE

Storage size checks are made at the beginning of each SAO to determine
1t enough space is available. If not, a message is printed to indicate
the spave needed, and the run is aborted. Note that for problems using
more than one SAQ, the largest NCOM must be used.

The CDC version of SEADYN uses single precision logic except for
accumulators in the simultaneous equation solvers in the SLVBAN and
COMBAN subroutines (see Section 7.0). On machines with word lengths
iess than 60 bits the program should use double precision on most of the
tloating point computations. The critical computations are the length
changes, stiffness matrix coefficients, and components of the force
residual.  The most direct and reliable approach to treating double
precision is to type all floating poiut variables double precision.

This is most readily done with FORTRAN-77 or IBM-FORTRAN. I[f this
approach is taken, then the variable NPRECZ in the SEADYN subroutine
should be set to 2. This establishes the appropriate number of words
to be written and read for the restart files. When NPRECZ=2 the vari-
ables in the COMMON statements of the RESTART subroutine should not be
typed double precision. ‘

If it is decided to selectively type the variables double precision
some customizing of the variable dimension process will be required.

The critical variables (see Section 8.0) are listed below:

ACOM-Cross Reference (Table 3.1)

DS, DSO, DSR, XC, X0, XS, U, UP, US, UD, UDP, UDD, UDDP, UDDS,
F2, GK, DU

15
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Special Temporary Variables/Subroutine:

CL, CDX/RESIDL CL, CDX/UPDATE

Since the ACOM cross reference requires the A array partitioning to
be expended, the variables NBASE and NINA (SEADYN and MANIPR subroutines)
must be increased. In addition it will be necessary to modify the NC/..
variables in the SEADYN Subroutine. The least troublesome approach (but
storage extravaganc) is to make A double precision and to double NINA
and NBASE. Then the NC.. variables do not need to be adjusted. If A
is typed double precisi%ﬁ then NCOM should be doubled since it (like
NINA and NBASE) count single precision floating point words.

The arrays which do not depend on the number of nodes or elements
have been given fixed dimensions. Shculd these need to be changed, it
will be necessary to make three types of changes. They are:

1. Change the dimension of the specific arrays involved. A cross
reference between the COMMON involved and the descriptions of

the variables in Section 8.0 will clarify which ones nced to
be changed (see Table 4.1).

2. Change the parameter which specifies the maximwn number allowed
(e.g., MXBODY).

3. Change the parameter which specitfies the total number of words

in the COMMON block (e.g., NINB). This is used by RESTART to
determine how many words to read or write.

Care will need to be taken to assure the COMMON statements in all of the
affected subroutines are changed. It should be noted that making such
changes causes the restart files to be unique and not accessible to
ot.her versions of the program or to the compatible SEAPLT graphics
program.

Table 4.1 is a list of the array dimension limits with the arrays

and parameters involved. Table 4.2 lists other program size restrictions,
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Table 4.1. Fixed Dimension Array Data

Variable | Common Arrays

Item Limit Name Size Involved

Bodies in BODY table 50 MXBODY NINB BAMC(50)
NINBI | BLEN(50)
BMOM(50)
BOMAS (50)
BOVOL(50)
BSCD(50)
BWND(50)
DBU(50)
CYLRMS(50)
IDRB(50)

Body locations 50 MXBLOC NINB FBUSR(50)
NINBI SBAMP(50)
UBS (50)
IBS(50)
IBU(50)
JSLP(2,50)
LBODN(50)
MBLN(50)
NMOTN(50)
BUOKP(3,50)

Limit Conditions table 50 MXLIMS NINB CORDLM(50)
NINBI RELFAC(50)
TOLIM(50)
JANCR(50)

Limit Locations 50 MXLLOC NINBI KONECT(10,50)
LIMNOD(50)
! LIMSET(50)

Lines cennected to a limited 10 NINBI KONECT(10,50)
node

Cable material tables 10 NINC CABMAS(10)
NINCI CAMC(10)
D1AM(10)
E(20,10)
STR(20,10)
TT(20,10)
63(10)
TENULT(10)
TTD(10)
TTK(10)
IDRG(10)
JFLCOD(10)
MATDMP(10)
ME(10)
MED(13)
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Table 4.1. (Continued)
Variable | Common ~ Arrays
Nawe Size iavolved

R R R T e

Item ' Limit

Entries in any material table 20 ' E(20,10)
STR(20,10)
71(20,10)

wu‘\‘h\u w‘ \‘ !T J‘U“ q
|

Entries in FLUID table 2 NINC FDEPTH(5)
(program logic also involved FGAM(S)
here) FVISC(5)

. Ship/Platform rigid bodies 3 NINSHP | APROP(3)

(program logic limits FREQ NINSHI | BLOCK(3)

solution to only one ship) CPROP(3)

: CR(3)

B CS8(3)

- CURCOE (20,3,5%)
WNDCOE(20,3,5)

FACH(3)

FSFRC(3)

FSFRW(3)

FSLEN(3)

- FSVEL(3)

! HEAD(3)
ISHIP(3)
LSHP(3) =
- PROPF(3) =
i RATL(3) =

' SAE(3) E:
SAS(3)

. SBEAM(3)
- SDRFT(3)
g SOSPV(3) =
SFACW(3)
SHPKP(3,3)
SLT(3)
SIWL(3)
TSAP(3)
WDEPTH(3)

Af“»!‘

e )

- | Payoul/reel~in ends (must be 5 NINPO AMAXL(5)
! ~ less than or equal to the NINPOI | CURLEN(S)
: ' ' nunber of moved nodes allowed) DLREF(5)
DPTMF(5)

' ESP(2,5)
l PAYV(S)
PTMF(5)
, : TFSAV(5)
? JOP(5)
' JPELT(S)
MULMAT(5)
NELPOI(5)
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Table 4.1. (Continued)
_— Varisble | Common Arrays
Item Limit Name Size Involved
NGROW(5)
NNPOI (5)
NPOVRY (5)
NSHRNK(5)
Moved nodes in DYN or TSSS 5 NINPO UMVB(15,3)
(Note: the row dimension is NINT UMVBP(15,3)
3 times the number) NINTMI | FTI(15)
TMFRM(15)
UB(15)
iB(5)
1MTMF (15)
JB(15)
Nodal components with imposed 30 NINDSP | DSPC(30)
displacements in DEAD, LIVE NINDS1 DISPP(30)
or MODE IDIS(30,3)
NFKEEP (30)
Strum strings 30 NINST1 | ISTRNG(30)
KSTRNG(20,30)
Elements in a strum string 20 NINSTM | QST(20)
NINST1 | STLEN(20)
KSTRNG(20,30)
Number of flow fields in FLOW 10 MXFLOW NINC FLPAR(10,10)
NINCI IFLCOD(10)
Pavametecs per flow field 10 NINC FLPAR(10,10)
it functions defined by TFUN 20 MXTFUN NINT ITFCOD(20)
NINTMI TPARM(20,20)
Parameters per time function 20 NINT TPARM(20,20)
Load variation sets defined 3 NINT FTF(3)
by 1LOAD/LVAR NINTMI | T™MFRF(3)
ILF(3)




Table 4.2.

Problem Size Restrictions

Restriction Limit Comments

Ships/platforms in FREQ SAOV 1 Program logic limit, requires
new coding to remove

Catenary lines of generated 20 Array dimensions in INPT,

nodes CATGEN, INTLIZ subroutines

Lines connected to a node 20 Array dimensions and counter

where anchor holding power check in COMCHK subroutine

CHEK is made

PROB + REST data sets in any 50 Array dimensions on title

run cards read in SEADYN and
FREINP subroutines

Rigid format data sets 1 Program logic limitation in
FREINP and SHIPIN subroutines

Wave headings on ship motion 30 File format

file

Wave length on ship motion 30 File format

file

Roll angles on ship motion 8 File format

file

Wind velocities on ship 5 File format

motion file

Wind headings on ship load 20 File format

file

Current velocities on ship 5 File format

load file

Current headings on ship 20 File format

load file

The total size of the CDC version of SEADYN is 156,000 (octal)

plus the size required by the ACOM COMMON.
(decimal), the total program size is 176,000 (octal).
total storage can be achieved by segmenting the program.

Selecting NCOM to be 8500
A reduction in
Input for one

approach using the CDC segmented loader is shown below.

TREE
GLOBAL
GLOBAL

20

SEAPAY- (INPT, SAORD, TRANS, EIGNS, FRQSLN, COMCHK)
BUOYS, CABLE, CDCAL, CHKDAT, COMPNT, CONTRL, DSPCON
PAYOUT, RETAPE, SHIPS, STRUM, HEDDAT, TAPx>, SIZE, TYPES




[T
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GLOBAL TBUOYS, [CABLE, ICNTRL, IDSPCN, lPAYOY
GLOBAJL ISHIPS, 1STRUM, ITIMED
GLOBAL. MEDCHR, LOGIC, ACOM
GLORAL SHPTAP, SHPLBL, iFLAG
FRQSIN GLOBAL FRQDAT
END

This approach to segmentation gives a waximwn size of 126,000
(octal) plus ACOM., More complex tree structurées can be devised to
shrink this size but the complicating factor is that the FRQSLN branch
of the tree calls the STATIC group of subroutincs f{or wave drift fovee
updates (see Figure 2.2)
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5.0 DATA FILES AND AUXILIARY STORAGE

SEADYN uses the following FORTRAN files:

FILE FIILE

CODE  NAME MODE DESCRIPTION

01 binary Restart file for DEAD SAO output; may be used
for input.

02 binary Restart file for LIVE/TSSS SAO output; may be
used for input.

03 binary Restart file for DYN SA0 output; may be used
for input.

04 binary Optional restart input file.

05 NIN coded System input file; read only by FREINP. Defined
in SEADYN and carried in COMMON/TAPES/.

06 NOUT coded System output file; written by various routines,
primarily those calling PAGHED (see Secti~n 3.0).
Defined in SEADYN and carried in COMMON/'APES/.

08 NSRDC binary Ship motion file; read by SHFMOF and SHPRED
subroutines.

09 NTAPE9 binary Scratch file for temporary storage of the contents
of COMMON/ACOM/, etrs. in MODE and FREQ SAOs.

10 binary  Ship load file; written by SHIPIN and read by
SHPLDS.

il binary FREQ steady state response solutions; written
by FRQSLV and read by FRQSLV.

12 binary  FREQ RAO outputs; written by FRQSLV and read by
FRQRND and FRQREG.

13 NTPCHK  binary Used to pass the contents of COMMON/ACOM/ from
FRQSLN to COMCHK for multiple wave heading
solutions.

i5 NTAPE] binary [Deciphered card images from free-form input;
written by FREINP and read by FFLD.

ib NTAPE?2 coded Scratch file for rigid format input data;
written by FREINP and read by SHIPIN.

20 binary Mode shape (eigenvectors) output; written by

EIGNS.

22
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FILE FILE
CODE NAME MODE DESCRIPTION
21 binary Scratch file for mode shape calculations. Used

to move the system stiffness matrix to a new
position in COMMON/ACOM/ in the needed format.
Done in EIGNS.

5.1 Restart File Structure

The SEADYN program creates up to three restart files (one each for
the DEAD, LIVE, and DYN subanalyses). Multiple selections of a subanalysis
type simply extend the file unless a rewind is signalled by the SAVE
data record. A counter (IFILE array) is provided for each of the files
to keep track of how many restart records have been written. Each time
the file is rewound, the counter for that file is set to zero, and a
label record is written. The write statement is:

WRITE(NFILE) (TITLE(1),I=1,NHED),NINA,NPRECZ
Each restart save operation uses the following write statement:

WRITE (NTAPE) (A(I),I=1,NINA),(B(I),I=1,NINB),(C(I),I=1,NINC),

: . (RL(I),I=1,NINRL), (P(I),I=1,NINPO),(T(I),I=1,NINT),

1 . (SH(I),I=1,NINSHP), (DP{1),1=1,NINDSP), (STM(I),I=1,NINSTH) ,NFILE
- ., (IAABU(1),I=1,NINBI), (1AACA(I),I=1,NINCI)

. ., (IAACL(¥),T1=1,NINCLI), (1AADS(I),I=1,NINDSI)

- ., (IAAPO(I),I=1,NiNPOI), (TAASHP(1),I=1,NINSHI)

- ., (IAASTM(I),I=1,NINSTI), (IAATIM(I),I=1,NINTMI)

3 . ,DLD,WLD,DYN, CHECKR , NOVEL ,NOITER , NOFLUD ,NOLOAD

: . ,FEEDBK,POUT,REFUP , STEPUP

5.2 Ship Motion File Structure

The Ship Motion File is organized in logical reocrds. The specific
conteirts ol each record will be described below. There are seven distinct
record types. The first two records contain data which are independent
of wave leading or wavelength. Record types 3 through 7 are dependent
cnt heading and wavelength and are repeated in a nested loop fashion.

Tiie overall form is:

Record 1
Record 2
Loop Loop Record 3
) on on Record 4 —— (present on
- Wave Wave Record 5 first wavelength
= Length Heading Record 6 only for NCEL
e — —Record 7 formatted files)

The wave headings are assumed to be listed in decreasing order with +180
degrees being the largest allowed. The interpolation routines assume

the values given for +180 degrees will be used for -180 degrees; therefore,
data for -180 degrees need not be given.

23
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The wavelengths are assumed to be listed in decreasing order (i.e.,
increasing frequeancy order).

The individual records of the file are described in terms of the
Fortran read/write lists associated with each record.

RECORD 1 NAME 1, NAME 2, NAME 3
Three Hollerxith variables providing identifying data.
RECORD 2 (TITO(I), I=1, 12), WORD, WORD 2, WORD 3, ELL, BEAM, DRAFT, TVOL,
TMAS, TPST, 26, CBV, NOB, (FN(I), I=1, NOB), NOH, (HDG1(I), I=1, NOH),

NOK, (BAM(I), I=1, NOK), VNY, GRAV, NRV, (RANG(1), I=1, NRV),
((eMu(1,J), J=1, 6), I=1,6), ({(DC(1,J), J=1,6), I=1,6)

TITO = Hollerith title consisting of 12 6-character
words

WORD = length unit label (é-character Hollerith)

WORD 2 = force unit label (6-character Hoilerith)

WORD 3 = moment unit label (6-character Hollerith)

ELL = Ship's length (L)

BEAM = Beam (L)

DRAFT = Draft (L)

TVOL = Ship's volume; thilned from (ELL/Z) TVOL

TMAS = Ship's mass (FT'L

TPST = Longitudinal d1stance from c.g. to forward most
station; obtained fxom {(ELL/2) . TPSY

G = Vertical distance trom water line to c.g.,
(+ up) (L)

CBV = Vertical distance from water line to center of
buoyancy (+ up); cbtained frem ELL . CBV

NOB = Number of speeds (SEADYN expects only omne)

FN(I) = The Froude numbers for each speed

NOH = Number of wave headings

HDGI(I) = The wave headiungs iisted in decreasing order
starting with 180 degrees and proceeding no
further thaa =180 degrees + AO

NOK = Number of wavelengths

BAM(1) = Nondimensionai wavelength in decreasing order,

= ELL . BAM(I) 9

VNY = Elu)d viscosity (L°T)

GRAV = Gravitational acceleration (LT )

NRV = Number of roll angles

RANGE(I) = The values of roll anges (radians) listed in
increasing order

GMU(I,J) = The nondimensional mass matrix

DC(1,J) = The nondimensional hydrostatic restoring matrix

RECORD 3 MM, HDGI(MM), JJ, FN(JJ), LL, BAM(LL)

MM = Heading number
JJ = Speed number
LL = Wavelength number
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RECORD &4 ((DA(I,J), J=1,6), I=1,6), ((DB(I,J), J=1,6), I=1,6)

——

DA(I,J) = The nondimensional added mass matrix for the
current combination of heading, speed, and
wavelength

DB(1,J) = The nondimensional wave damping matrix

RECORD 5 (BOD(1), BOD(I+3), BEV(1), BEV(I+3), I=1,3)

BOD, BEV = The nondimensional wave force coefficient

RECORD 6 B44S(I), I=1, NRV)
)

B44S (I = The nonlinear roll damping terms which are

added to the damping matrix depeunding on the
size of the roll angle (nondimensional)

RECORD 7 ((TX(1,J), I=1,7), J=1,7), ((TY(1,J), I=1,7), J=1,7),
((IMI,3), 1=1,7), J=1,7), (TP(I), I=1,7)

The complex nondimensional drift force coefficients

5.3 Ship Load File Format

The ship load file is set up to be a library of ship characteristics
and loading tables. The file contains one logical record for each ship
catalogued., It is written in binary form with the following FORTRAN
statement:

WRITE(10) NWIND, NETHETW, WNDVEL, WNDHED, WNDCOE, SCALE, NCRNT,
NTHETC, CURVEL, CURHED, CURCOE, TDEPTM, TBLOCK, TSLT,
TSAE, TSAS, TSWL, TSB, TSD, TSDSP, TSAP, SHPCAP, WLBL,
CLBL, LLBL, VLBL

Consult Section 8.0 for descriptions of the variable and Section 3.2 for
array sizes.

«

5.4 Mode Shape File Format

The output of natural freguencies and mode shapes can be output on
file 20. The file contains one record for each natural frequency. Each
tecord is written as:

WRITE(20) I, EIGEN(I}, FREQ, PERD, (TGK(J,I), J=1,NF3)

SR L e T R . -
% MRt g st

where: I = The mode number \
EIGEN(I) = The circular frequency (radians/sec)
FREQ = The natural frequency (Hz)
PER) = The natural period
TGK = The eigenvector (mode shape)
NF3 = The number of degrees of freedom




6.0 RESTART CAPABILITIES

The restart files mentioned previously allow for the recovery of
data for various configurations of the modeled system. The methods for
using this capability are explained iu Section 6.0 of the User's Manual.
When restart is used in a separate run from the one that created the
saved file, the file may be designated as any file code recognized by
the system since the file code is given in the input data. The usual
procedure is to use codes 01 through 04, as explained in Section 5. It
should be recognized that normal execution may require the re-use of
some files. By using file code 04 as restart input, the user is guaranteed
the file will not be used for output.

The restart procedure reads the title record from the restart file
and performs a comparison on the first word if requested. It then spaces
down the file to the requested record number by reading each record. The
last record read then occupies the COMMON blocks mentioned in Sectioms 3.1
and 3.2, The restart activity is aborted if the first word comparison fails
or if the current size of COMMON/ACOM/ is too small to receive the number
of words written when the file was created.
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7.0 DESCRIPTIONS OF THE SUBROUTINES ;

Each of the subroutines is described in this section. Cross e

references for CALLS and CALLED BY are also given. These cross 3

references omit system library functions and subroutines, such as SQRT, B

. COS, SIN, etc. However, those routines calling EOF, DATE, TIME, and =

Ll
AERE

- ) ENCODE/DECODE are indicated since this may be useful in conversion to
- other mechaines. These particular routines are listed here for convenience:

CALLS SUBROUTINE
EOF FREINP, FFLD

5 : DATE : SEADYN (results output by PAGHED)
TIME SEADYN (results output by PAGHED)
ENCODE/DECODE FREINP, SELCTS, SELECT

i
K




- NO. OF  CALLED COMMON

3 NAME ARGS BY CALLS _USED  DESCRIPTION
] ADJMAS 9 EQTION MNPRDT  BUOYS Adjust nodal force summation for
; DYNFBK CABLE tangential added mass (i.e.,
. NRAPIT CONTRL remove residual added mass from
= LOGIC tangential direction)
‘TAPES
TIMED
AMPHAZ 5 FREQREG Get response amplitude and phase
FRQSLV for a set of complex numbers.
SPONLY
BANDES 2 INPT Estimate bandwidth
BNMOVE 10 STATIC  TVARY BUOYS Impose boundary movement for MOVE,
STPDYN CABLE SBUO, and fixed nodes for DYN and
NRAPIT CONTRI.  TSSS.
DSPCON
LOGIC
PAYOUT
TIMED
BUODYN 5 FRQSLV  CVCTRN  BUOYS Compute spherical buoy dynamic
SPONLY CONTRL coefficients for frequency domain
TATT FRQDAT  equations.
R TRNSHP  SHIPS e
TAPES 3
BUOSTF 4 STFGEN BUOYS Get stiffness matrix for mooring ;
. buoys. =
i >
A CABTRN 4 SHPFIX  CROSS Get local-to-global transformation i
: matrix for line elements. S
f CATFRC 9 CATSTF  PCAFX2  TAPES Computer end forces and stretched 1«
( CATRES length for bottom-limited catenary §7]
: element. 17
i CATGEN 17 INPNOD Generate nodes along a catenary :
curve. HE:
CATRES 19 RESIDL CATPRC  BUOYS Compute internal forces for bottom- ;

CROSS CABLE limited catenary element for force
MVPRDT  CONTRL residual.

CATSTF 14 STFGEN CATFRC  BRUOYS General stiffness matrix for
TATT CABLE bottom-limited catenary element.
CONTRL

| TAPES




A

"
[

NO. OF CALLED COMMON

WNWW“WHWWﬁ“WQHWT

NAME ARGS BY CALLS USED DESCRIPTION
CBLDMP 12 FRQSLV CABTRN CABLE  Calculate linearized damping terms
CXSLVR CONTRL for lipe elements and assemble into
DRAGO complex system matrix.
TATT
CCOMLT 6 FRQSLV Form complex matrix triple product
and dot product.
| ch 1 STRUMR Function to compute local drag
3 SiMpP coefficient ratio for strum cal-
. culation.
- COMBAN 8 FRQSLV Complex simultaneous equation
g SPONLY solution using symmetric banded
- row storage format.
COMCHK 18 MANIPR FFLD BUOYS Check for component adequacy.
LOYPD CABLE
- PAGHED  CHKDAT
- RESTART COMPNT
a CONTRL
- DSPCON
- HEDCHR
HEDDAT
SHIPS
. SIZE
- TAPES
o COMPOT 1 INPUT COMPNT Define, convert, and print com<
Y ponent inventory.
‘ COMPRP 13 UPDATE DMPFRC  CABLE Computer element material properties,
o RESIDL  MPROP CONTRL  strain and load for multimaterial
T UPDATE PAYOUT payout element.
CONCNT 3 INPT BUOYS Count connections to limited nodes
CONTRL and bodies.
! CONMAS FRQSLV Get consistent wass matrix. ?
' CPLOTR 41 MANIPR Dumey routine for eventual plot
interface. %
CRCALL 4 SHPDEF Calculate ship's hull resistance
coefficient for analytical load
functions.
i CROSS 3 CABTRN Vector cross product. ér
CATRES b
STRUMR

UPDATE




NO. OF  CALLED COMMON

NAME _ARGS _ BY CALLS USED DESCRIPTION
CURREN 2 LDUPD CURUSR  CABLE Define components of current for

MANIPR  TVARY CONTRL each node.

STRUMR TIMED

LOGIC
CURUSR 6 CURREN User subroutine for defining
current field.

CVCTRN 8 FRQREG ~ MLTPLY Coordinate transformation on a 'E

BUODYN  TMLTPLY complex vector. 1

FRQSLV o
CXSLUP 5 FRQSLV ~ MVPRDT Complex slave update. %.
CXSLVR 11 CBLDMP  MLTPLY Store complex slave partitions B

for stiffness or mass matriX.

R 1"
AT

DEPCOR 3 SHPDEF Function to compute depth correc-
tion for ship load tables,

DMPFRC 10 COMPRP CABLE Computes damping forces for 1
RESIDL CONTRL, material damping. “i R
UPDATE TIMED g
DRAGCO 7 CBRLOMP User subroutine for computing drag
LDUPD coefficients.
DTCALC 6 TRANS PAGHED  CABLE Estimates upper bound on time step
STPDYN CONTRL  for DIM dynamic solution.
SAORD HEDDAT
TAPES
TIMED 7
DYNFBK 42 STPDYN  ADJMAS  BUOYS Transient solution of residual %l

NRAPIT  LOUPD CABLE feedback equations using Newmark g
MSTRMS CONTRL Beta Method. .
RESIDL  SHIPS
SHPFIX  LOGIC
SLAVLD  TAPES
STFGEN  TIMED

i

SLVBAN i
LIGNS 14 MODES  JACOBI  ACOM Set up eigenvalue solution .
STRUMR A

EQTION 41 STPDYN ADJMAS  BUOYS Form terms of dynamic equation for

LDUPD CONTRL SLI and DIM solutions.
MSTRMS LOGIC

RESIDL  TAPES

SHPFIX  TIMED

SLAVLD

STFMLT

30




NO, OF  CALLED COMMON

= NAME ARGS BY CALLS USED DESCRIPTION
3 ERROR 4 FREINP Error message processor for free-
FFLD field reader.
I FFLD ) SEADYN  ERROR Reads binary records processed
- - INPT EOF by the free-field reader.
= SAORD
= FRQFRD
COMCHK
FRQREG
- FRQRND
= MANIPR
FREINP 5 SEADYN  ERROR Reads binary records processed
= INPT EQF by the frez-field reader.
SAORD
FRQFRD
COMCHK
FRQREG
FRQRND
MANIPR
, FREINP 5 SEADYN  EOF TAPES Fiee-field reader =- decodes iree-
! ERROR field records and writes a binary
SELCTS interpretation of the input data.
SELECT It also copies rigid format data
) SHIFT over to a scratch file,
- ENCODE
. DECODE
N FRQFRD 4 FRQSIN  PAGHED CONTRL.  Read input data for FREQ SAO.
o FFLD DSPCON
FRQDAT
3 HEDDAT
i TAPES
FRQREG 8 FRQSLN  AMPHAZ  CONTRL Calculate regular wave response

CVCTRN  FRQDAT  data for FREQ SAO.
FFLD HEDDAT
PAGHED  HEDCHR

SHIPS

TAPES

TYPES

IFLAG




Calculate random response statis-

Controller for the FREQ SAO.

Solve for frequency reponses for
FREQ SAO and set up RAO's.

Input body tables data.

Input body locatiom data.

NO. OF  CALLEN GOHMON
NAME ARGS BY  CALLS  USED  DESCRIPTION
FRQRND 10 FRQSIN FFLD  CABLE
PAGHED CONTRL tics for FREQ SAO.
FRQDAT
HEDDAT
HEDCHR
SHIPS
TAPES
TYPES
IFLAG
FRQSIN 48 MANIPR  RESTART ACOM
STATIC  BUOYS
UFDATE  CABLE
CONTRL
SHIPS
TIMED
TYPES
IFLAG
¥RQDAT
HEDDAT
HEDCHR
TAPES
FRQSLV 50 FRQSIN  AMPHAZ  BUOYS
BUODYN  CONTRL
CBLDMR  FRQDAT
CCOMLT  HEDDAT
COMBAN  HEDCHR
CONMAS  SHIPS
CVCTRN  TAPES
CXSLUP
PAGHED
SHPRED
SFONLY
STFGEN
TATT
TENRSP
I'NPBDY 3 INPT PAGHED  BUOYS
CONTRL
HEDDAT
HEDCHR
TAPES
INPBLC 4 INPT PAGHED  BUOYS
CONTRL
HEDDAT
HEDCHR
TAPES
32
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NO. OF CALLED COMMON
NAME ARGS __ BY CALLS  USED  DESCRIPTION

INPGLT 10 INPT PAGHED CONTRL input e¢lement data and generate
HEDDAT missing data.
HEDCHR
TAPES

INPFLD 4 INPT PAGHED  CONTRL Input flow tables.
HEDDAT
HEDCHR
TAPES

ik

INPFLU 3 INPT PAGHED  CONTRL  Input fluid data
HEDDAT
HEDCHR
TAFPES

INPLIM 3 INPT PAGHED  BUOYS Input limit sct tables.
CONTRL
HEDDAT
HEDCHR
TAPES

INPLIC 3 INPT PAGHED  BUOYS luput limit location data.
CONTRIL
HEDDAT
HEDCHR
TAPES

INPMAT 2 INPT PAGHED  CABLE Input matevial tables.
CONTRL
HEDDAT
HEDCHR
LOGIC
TAPES

INPNOD 10 INPT PAGHED  CONTRL Input nodes and lines of nodes.
CATGEN  HEDDAT
HEDCHR
SHips
TAPES

INPSTM 3 INPT PAGHED  CONTRL  loput strum string data,
HEDDAT
HEDGCHR
TAPES
STRUM

33




INPT

INPTEN

INPTIM

INTLLZ

INTLSA

NO. OF
ARGS

42

h

4

I~
o

&

CALLED
By

MANIPR

INPT

INPT

NPT

SAORD

CALLS

BANDES
COMPDT
CONCNT
FFLD
INPBDY
INPBILC
INPELT
INPFLO
INPFLU
INPLIM
INPLIC
INPMAT
INPNOD
INPSTM
INPTEN
INPTIM
MPROY
PAGHED
SHIPIN
SHPINP
INTLIZ

PAGHED

PAGHED

UPDATE
MPROP

COMMON
USED

DESCRIPTION

BUOYS
CABLE
CONTRI
PAYOUT
SHIPS
STRUM
TIMED
HEDDAT
HEDCHR
TAPES
TYPES
IFLAG

CONTRIL,
HEDDAT
HEDCHR
TAPES

CONTRL,
HEDDAT
HEDCHR
TAPES
TIMED

BUOYS
CABLE
CONTRI,
LOGIC
SHIPS
TAPES

BUOYS
CABLE
CONTRL
CHKDAT
DSPCON
PAYOUT
SHIPS
STRUM

Input new problem data and initia-
lize parameters, calculate lengths,
added masses, weight, etc.

Tnput teasion data.

lnpat time function tables,

luitialize new problem data, com-
pute lengths and initial tension
data.

Initialize solution parameters and
set defaults of subanalysis options,
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INTLWH

JACOBI

LDNTRP

LDLPD

LIMCHRE

HAIN

fe e i

“MANT Pk

NO. OF
_ARGS

12

13

13

15

10

CALLED
LBy

INPT

EIGNS

SHUPLDS

NRAPIT
STEP
EQTION
DYNFBK
COMCHK
TRANS

RES iDL
STFGEN

N/A

SEADYN

CALLS

PAGHED

CURREN
DRAGCO
SHPLDS

TVARY

SEADYN

COMCHK
CPLOTR
CURREN
FFID
FRQSLN
INPT
MODES
ouTPyT
PAGHED

COMMON

TIMED
TYPES
1FLAG
RETAPE

BUOYS
CABLE
CONTRL
LOGIC
SHIPS
TAPES

BUOYS
CABLE
CHKDAT
CONTRL
PAYOUT
SHIPS
TIMED
LOGIC
TAPES

RUDYS
CABLE
CONTRI,
DSPCON
SHIPS
TIMED
TAPLS
LOGIC

ACOM

BUOYS
CABLE
CHKDAT
CONTRI,
DSPCON
PAYOUY
SHIPS
RETAPE
STRUM

35

DESCRIPTION

Compute masses and weights for
new problemn,

Solves the linear eigenvalue
problem using the Jocobi method.

Table look up for ship's static
loads.

Compute fluid drag loads on bodies,
lines and ships.

Check limit conditious and fix or
free components as needed.

Main program. Establishes the
size of ACOM,

Manipulative routine to control
the execution of the subenalysis
modules.
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Make mass and weight adjustments
for payout elements.

Set up and execute MODE SAO-
eigenvalue solution.

Material property table lookup.

Dummy routine intended for event-
ual use with transient dynamics

Prem:ltiply a vector by a matrax
and get the dot product (square)

NO. OF CALLED COMMON
NAME ARGS BY CALLS USED DESCRIPTION
SAORD LOGIC
STATIC  HEDDAT
STRUMR  HEDCHR
TRANS TAPES
UPDATE TIMED
SIZE
TYPES
IFLAG
MASMOD 13 PAYUPD BUOYS
CABLE
CONTRY,
PAYOUT
SHIPS
TAPES
MLTPLY 9 CVCTRN Matrix multiply.
CXSLVR
SHFFIX
SHPSTF
SLAVER
STFGEN
STRUMR
TATT
MODES 40 MANIPR EIGNS ACOM
STFGEN  CONTRL
DSPCON
MPROF 10 COMPRP
INPMAT
INPT
RESIDIL
TENRSP
YPDATE
MSTRMS 0 DYNFBK
EQTION
NRAPIT with slave nodes.
MVPRDT 5 ADJMAS
CATRES
CXSLUP of the result.
SHPLDS
SHPSTF
SLAVUP
STFGEN




NO. OF
NAME ARGS
FRAPIT 41
OUTPUT 8

PAGHED 0

CALLED
—BY

STATIC
TRANS

SEADYN
MANIPR
NRAPIT
STEP
TATIC

TRARS

COMCHK
DTCALC
FRQFRD
FRQREG
FRQSLN
FRQSLY
INPBDY
INPBLC
INPELT
INPFLO
INPFLU
INPLIM
INPLLC
INPMAT
INPNOD
INPSTM
INPT

INPTEN
INPTIM
MANIPR
NRAPTT
oUTPUT
PAYUPD

Modified Newton-Raphson solution
routine for statics and dynamics.

Output routine for node positions
and velocities and element tensions.

Write page heading for output.

COMMON

CALLS USED DESCRIPTION

ADJMAS  BUOYS

BNMOVE ~ CABLE

DYNFBK  CONTRL

COUPD DSPCON

MSTRMS  SHIPS

OUTPUT TIMED

PAGHED LOGIC

RESIDL  HEDDAY

SERCH1  HEDCHR

SHPFIX  TAPES

SLAVLD

SLAVUP

SLVBAN

STFGEN

STFMLT

TVARY

PAGHED  CONTRL

RESTART PAYQUT
TIMED
HEDDAT
HEDCHR
TAPES
LUGIC
SIZE
SHIPS
HEDDAT
REDCHR
SIZE
TAPES
37
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NO. OF CALLED COMMON
NAME ARGS BY CALLS USED DESCRIPTION

SAORD
SEADYN
SHPINP
L SHPMOF
8 STPDYN

PAYUPD 21 STATIC MASMOD CABLE Compute pay-out/reel-in data for
STPDYN PAGHED CONTRL changing lengths and mitosis.
TVARY PAYOUT

TIMED
o TAPES
=, HEDDAT
HEDCHR
LOGIC
PCAFX2 14 CATFRC Compute end forces for a catenary
element with given end positions.
PSIN 1 STRUMR Compute mode shape amplitude for
SIMP strum drag amplification,
RANDIN 3 TVARY Dummy routine for NCEL random
i signal input.
RESIDL 40 STEP COMPRP  BUOYS Compute internal nodal point forces

NRAPIT DMPFRC  CABLE (element forces) for the force
EQTION LIMCHK CONTRL residual vector. Also updates
DYNFBK MPROP DSPCON  lengths, tensiou, and material pro-
SHPSTF  PAYOUT perties for iterative solutions.
SHIPS
STRUM
TIMED -
! TAPES !
! LOGIC 1

RESTART 5 SEADYN ACOM Read/write restart data recocds. i
R OUTPUT BUOYS
' FRQSLN CABLE
COMCHK CONTRL
DSPCON
PAYOUT
TIMED
SHIPS
STRUM
LOGIC
SIZE
TAPES
i HEDDAT
HEDCHR

38
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NO. OF CALLED COMMON
NAME ARGS BY CALLS USED DESCRIPTION

SAOCUR 3 SAORD HEDDAT Process CURR input record.
LOGIC
TAPES

SAOFOF 5 SAORD  PAGHED CONTRL Process FIX/FREE input records. i
HEDDAT -
TAPES -

v
SETr AT b VAN
c LAY AN

SAOIMP O SACRD BUOYS Process IMPA input record.
HEDDAT
TAPES

Ty s e

SAOINI 6 SAORD HEDDAT  Process INIT input records.
TAPES

N o

SAOLOD 8 SAORD HEDDAT  Process LOAD input records.
LOGIC
TAPES

“iF

SAOLVA 4 SAORD HEDDAT Process LVAR input record. )
TAPES 34

SAOMOV 6 SAORD DSPCON  Process MOVE input records.
HEDDAT
TAPES
TIMED
TYPES

o SAOPAY 3 SAORD HEDDAT Process PAYO input records.
- LOGIC

- PAYOUT

TAPES

SAORD 9 MANIPR DTCALL  BUOYS Controlling routine of input and
- FFLD CABLE initializing subanalysis option
-y INTLSA  CONTRL  (SAO) data.
g PAGHED  CHKDAT
L SAOCUR  DSPCON

: SAOFOF  HEDDAT g
SAOIMP  HEDCHR :
SAOINT  PAYOUT '"
SAOLOD  SHIPS B
SAOLVA  STRUM E
SAOMOV  TAPES ”
SAOPAY TIMED
SAOSAV  TYPES
SAOSBN  IFLAG B
SAOSOL  SIZE 3
SAOSTP  RETAPE B
SA0SOW  LOGIC i
SAOTIM 3
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NO. OF  CALLED COMMON 433
NAME _ARGS BY CALLS USED DESCRIPTION 1

SAOSAV 4 SAORD HEDDAT Process SAVE input record.
TAPES
TYPES

SAOSBU 5 SAORD BUOYS Process SBUO input record.
HEDDAT
TAPES

SAOSOL 3 SAORD CONTRL Process SOLU input record.
HEDDAT
TAPES
TIMED

SAOSOW 1 SACRD HEDDAT Process SURF/WIND input records.
SHIPS
TAPES

SAGSTP 7 SAORD HEDDAT Process STEP input record. 13
TAPES .
TYPES :

SAOTIM & SAORD HEDDAT Process TIME input record. -
TAPES I
TYPES i 5

SEADYN 1 MAIN DATE ACOM Primary controlling routine. Pro- ,%i
FFLD BUOYS cesses title cards and PROB/REST f
FREINP  CABLE data records. Call for restart i
MANIPR  CDCAL read (if needed) and establishes
PAGHED CHKDAT the variable dimension position
RESTART COMPNT of main data items in ACOM.
SEAMES  CONTRL
TIME DSPCON

LOGIC

PAYOUT

RETAPE

SHIPS

STRUM

TAPES

TIMED

TYPES

IFLAG i
HEDDAT H
HEDCHR :
SIZE

i .
SEAMES 0 SEADYN HEDDAT Priats user information messages

HEDCHR at the beginning of output.
TAPES




Interprets the solution option
input codes and translates to

Interpretes the keywords from
free-field input and trenslates

Performs linear interpolation for
1D search accelerator for MNR

Reads the static ship load file
data placed on file code NTAPE2

as Rigid format data by FREINP

and translates it to the ship load
file (binary form).

Process SHIP input data.

Adjust residual for ship and moor-
ing buoy constraints. Unless SHIPK
data are input, ships are fixed in
HEAVE, PITCH, and ROLL for static
analyses. Unless more than two
line attachments are made to moor-
ing buoys, their ROLL response

Set. up for reading ship input

Compute ship static loads.

Initislize data from ship motion

NO. OF CALLED COMMON
NAME ARGS BY CALLS USED DESCRIPTION
SELCTS 1 FREINP ENCODE
numeric value.
SELECT 2 FREINP ENCODE TYPES
IFLAG
to aumeric values.
SERCH1 7 NRAPIT
solution.
SHIPIN O INPT CONTRL
SHIPS
TAPES
SHPTAP
SHPLBL
SHPDEF 3 SHPINP CRCALC HEDDAT
DEPCOR HEDCHR
SHPLBL
SHPTAP
TAPES
SHPFIX 4 DYNFBK CABTRN  BUOYS
EQTION MLTPLY SHIPS
NRAPIT TMLPLY
STEP
will be fixed.
SHPINP 3 INPT PAGHED CONTRL
SHPDEF  HEDDAT data.
HEDCHR
SHIPS
TAPES
SHPLDS 2 LDUPD LDNTRP CONTRL
MVPRDT  SHIPS
TRNSHP  SHPLBL
SHPTAP
SHPMOF 1 FRQSLN PAGHED CONTRL
FRQDAT file.
HEDDAT
HEDCHR
SHIPS
TAPES

41
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NO. OF CALLED COMMON

= NAME ARGS BY CALLS USED DESCRIPTION
SHPRED 24 FRQSLV Read data and interpolate from
ship motion file.
= SHPSTF 9 STFGEN  MLTPLY SHIPS Compute and assemble ship stiffness
- RESIDL  MVPRDT matrix or force residual contribu-
- tion.
- SIMP 6 STRUMR F Simpson rule quadrature. External
(PSIN) function F provided in calling
(CD) sequence.
) IMP1D 18 STFGEN MVPRDT TAPES Compute stiffness matrix for 1D
TATT simplex element (cable/truss) and
. assemble in global stiffness
= matrix.
SLAVER 10 STFGEN  MLTPLY Store stiffness terms for master
node rotation.
SLAVLD 7 DYNFBK Transfer loads at slave nodes to
EQTION master nodes.
NRAPIT 4
‘ STEP E
' TRANS =
SLAVUP 8 NRAPIT  MVPRDT Recover/update displacements and ,i
STEP TRANSHP positions for slave nodes. E.
UPDATE =
' SLVBAN 8 DYNFBK Decompose and solve system of 2
e NRAPIT simultaneous linear algebraic 3
STEP equations. Assumes compacted 2
i symmetric banded row format. -
f SFONLY 11 BUODYN AMPHAZ Solve for unrestrained ship
-t FRQSLV ~ COMBAN response.
i
L STATIC 46 MANIPR BNMOVE CONTRI. Control the static solutions:
3 FRQSLN  NRAPIT DSPCON DEAD, LIVE, TSSS. J
o OUTPUT  HEDDAT !
i PAYUPD  HEDCHR 3
) STEP LOGIC

STRUMR  PAYOUT
TVARY RETAPE. :
UPDATE  SHIPS =
STRUM :

SIZE
| TAPES
: TIMED

42
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-

Static solution using SLI, RFB,

Makes solution parameter adjustments
for the VRS, VRR methods.

Compute residual ADTM and damping

Adjust for limit overshoot for

Generate global stiffness matrix,

Matrix/vector multiply using
compact banded stiffness matrix

Solution routine for DYN SAO.
Does SLI, MNR, RFB, and D1

NO. OF CALLED COMMON
NAME ARGS BY CALLS USED DESCRIPTION
STEP 41 STATIC LDUPD BUOYS
OUTPUT  CABLE VRS, VRR methods.
RESIDL CONTRL
SHPFIX DSPCON
SLAVLD HEDCHR
SLAVUP  HEDDAT
SLVBAN LOGIC
STEPAD SHIPS
STEPDP  TAPES
STEPQV
STEPAD 22 STEP SLAVUP BUOYS
CONTRL
DSPCON
HEDCHR
HEDDAT
TAPES
STEPDP 11 STEP BUOYS
CABLE for VRR solution.
TAPES
CONTRL
DSPCON
TIMED .
LOGIC '
SHIPS '
STEPOV 12 STEP CONTRL
DSPCON STEP subroutine.
TAPES
STFGEN 40 DYNFBK BUOSTF BUOYS
EQTION CATSTF  CABLE
MODES LIMSHK CONTRL
NRAPIT MLTPLY DSPCON
STEP MVPRDT  PAYOUT
STPDYN  SHPSTF  SHIPS
FRQSLV  SIMP1D STRUM
STRUMR SLAVER TAPES
TIMED
STFMLT 7 EQTION
NRAPIT
format .
STPDYN 41 TRANS BNMOVE  CONTRL
DTCALC HEDCHR
DYNFBK  HEDDAT solutions.
EQTION LOGIC
PAGHED PAYOUT

43
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NO. OF CALLED
NAME ARGS BY CALLS
PAYUPD
STFGEN
TVARY
STRUMR 40 MANIPR  CD
STATIC  CROSS
TRANS  CURREN
EIGNS
MLTPLY
PSIN
SIMP
STFGEN
TATT
TATT 8 CATSTF  MLTPLY
SIMPID
CBLDMP
STRUMR
FRQSLV
TENRSP 11 FRQSLV  MPROP
TFNUSR 4 TVARY
TMLPLY 9 CVCTRN
SHPFIX
TRANS 44 MANIPR  LDUPD
NRAPIT
OUTPUT
SLAVLD
STPDYN
STRUMR
TVARY
UPDATE
IRANSHP 4 SHPLDS
SLAVUP
UPDATE

CABLE

BUOYS
CABLE
CONTRL
DSPCON
HEDCHR
HEDDAT
LOGIC
PAYOUT
RETAPE
SHIPS
SIZE
STRUM
TAPES
TIMED

44

DESCRIPTION

Estimates drag amplification due
to strumming.

Coordinate transformation of matrix
A wit¥ matrix T using the form
TAT .

Compute components of dynamic
tension for FREQ SAO.

User written subroutine for time
functions.

Pre-multiply a matfix by a matrix
transposed. C = A" B,

Controller for transient dynamics
(DYN)

Compute local-to-global traansforma-
tion for a given heading.
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NO. OF  CALLFD COMMON
NAME ARGS BY CALLS USED  DESCRIPTION

~ ——

TVARY 3 BNMOVE  RANDIN CONTRL Compute time varistion fuactions.
CURREN TFNUSR  TIMED
LIMCHK

50 NRAPIT

= - PAYUPD

- STATIC

STPDYN

TRANS

UPDATE

;1

UPDATE 41 MANIPR COMPRP BUOYS  Update displacements, positions,
INPLIZ CROSS CABLE tensions, strains, and lemgths. -2
FRQSIN  DMPFRC CONTRL, Get new coordinate transformation
STATIC MRPROP  DSPCON data as needed.
TRANS SLAVUP  LOGIC
TRNSHP PAYOUT
TVARY SRIPS
TAPES
TIMED

45
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8.0 DESCRIPTIONS OF MAJOR VARIABLES

This section lists the major variables in alphabetical order and
gives a brief description of each. Entries in the ARRAY SIZE indicate the
dimension of the array. No entry means a scalar variable. A variable name
(e.g., NE) means an array which is mapped to the variable dimension working
space of COMMON/ACOM/ through the MANIPR subroutine calling sequence. The
length of such arrays are NE (number of elements) or NN3 (three times the
number of nodes). The entries under the type column are:

R -~ for real variable (floating point)
-~ for integer variable
€ -- for complex variable
. =~ for logical variable
H -- for Hollerith word for title or label output
The column named INPUT KEYWORD indicates the input record which provides

the initial definition of the variable. RIGID refers to the rigid format
input for the ship load file.
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VARIABLE  ARRAY COMMON INPUT

.NAME o S1ZE NAME - TYPE  DESCRIPTION KEYWORD
A NE ACOM R Cable element diameters.
AABUOY 100 BUOYS R Additional array for future
expansion.
AACAB 100 CABLE R Additional array for future
expansion.
AACON 100 CONTRL R Additional aryray for future
expansion,
AADSP 100 DSPCON R Additional array for future
expansion.
AAPAY 100 PAYOUT R Additional array for future
expansion.
AASHY 100 SHIPS R Additional array for future
expansion. HE
AASTH 100 STRUM R Additional array for future €
expansion, ?’ .
AATIN 100 TIMED R Additional array for fut.re
expansion. 53
ARUOY TYPES | Numeric code for BUOY keyword
= 56
ALCCUR SHIPS R Accunnl ated surface current
load factor for DEAD/LIVE. &
ACTEAC CONTRL. R Accumulated load factor for §
DEAD/LIVE.
ACTWND SHIPS R Accwnniated wind load factor _;
for DEAD/LIVE. g
ACONF TYPES 1 Numeric code for CONF, keyword i 5
= 57. i
ADNM 50 RUOYS R Buoyant forces for BODY BOLY f
table. ;
AHEAD TYPES ] Numeric code for HFAD keyword

= 51,




VARIABLE.  ARRAY
_ NAME _ SIZE

AIMPA

AIN.T

INVE

ALIMI

ALINE

ALIVE

ALLOC

ALOAD

ALPNEW

ALVAR

AMATE

AMAX

AdANL 5

AMODK,

AMOVE

AMPMN

Numeric code for ITMPA keyword

Numeric code for INIT keyword

Numeric code for INVE keyword

Numeric code for LIMI keyword

Numeric code for LINE keyword

Numeric code for LIVE keyword

Nuiieric code for LLOC keyword

Numeri¢ code for LOAD keyword

Generalized Newmark integra-

Numeric code for LVAR keyword

Numeric code tor MATE keyword

Strum string response

Mitosis lengths for payout

Numeric code for MODE keyword

Numeric code for MOVE keyword

COMMON
NAME TYPE DESCRIPTION
TYPES 1

= 31.
TYPES 1

= 32,
TYPES 1

= 18,
TYPES 1

= 19,
TYPES 1

= 10,
TYPES I

= 2.
TYPES 1

= 21
TYPES 1

= 34.
TIMED R

Liou parameter,
TYPES 1

= 35H.
TYPES I

= 22,
CDCAL R

parameter.
PAYQUT R

elements,
TYPES 1

=5,
TYPES 1

= 36.
FRQDAT R
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Cut oif wave amplitude for
FREQ SA0.

INPUT

TIME

PAYO

3
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VARIABLE ARRAY
_ hamt Sk
AMSOL,

ANCH

ANCTAB 5,16,6
ANEW

ANQDE

APROP 3
ASHip

ASTED

ASTRUM

ATIME

ATYPY, 3,0
AWIND

tan 30
BAMC 50
BETNEW

RLEN 50
RLOC

COMMON

TYPES

TYPES

COMPNT

TYPES

TYPES

SHIPS

TYPES

TYPES

TYPES

TYPES

COMPNT

TYPES

FRQDAT

BUOYS

TIMED

BUOYS

‘TYPES

R

DESCRIPTION

Numeric code for MSOL keyword
= 37.

Numeric code for ANCH keyword
= 55.

laventory anchor propeviy
table,

Numeric code for NEW keyword
= 9,

Numeric code for NODE keyword
= 23,

Propeller projected area.

Numeric code for SHIP keyword
= 24,

Numeric code for STEP keyword
= 43,

Numevic code for STRU keyword

= 25,

Numeric code for TIME keyword
= 45,

Iaventory anchor type table,

Numeric code for WIND kevword
= 46,

List wavelength from ship
motion file.

Added mass coefficients for
body table.

Integration parameter, f.

Leagth for cylindricial buoys,
hody table.

Numeric code for BLOC keyword
=~ 13,

INPUT
KEYWORD
SHIP f §
BODY :
TIME
BODY
E




VARIABLE  ARRAY
NAME SIZE
BLOCK 3
BMOM 50
BODY
BOMAS 50
BOVOL 50
BSCD 50
BTYPE 3,2
BUOKP 3,50
BUOTAB 7,6,2
BWND 50
B44S 8
CABMAS 10
caAD
CAMC 10
CBUO
CEPS
CRAIN 31,3
CHECKR

Block coefficient for each

Mass moment of inertia for

Numeric code for BODY keyword

Body mass for body table.
Body volume for body table.

Surface current drag for
Inventory buoy type table.
Body location parameters for
checking static response
Inventory buoy property
Wind drag coefficients for
Roll damping terms for ship
Mass per unit length for
Glohal current heading in

Line material added mass

Body drag coefficient.
Strum update parameter.

Inventory chain property

COMMON
NAME TYPE DESCRIPTION
SHIPS R

ship.
BUOYS R

body table.
TYPES 1

= 14.
BUOYS R
RUOYS R
BUOYS R

body table.
COMPNT R
BUOYS R

instability.
COMPN R

table.
BUOYS R

surface buoy.
FRQDAT, R

motion file.
CABLE R

cable materials.
SHIPS R

degrees.
CABLE R

coefficient.
BUOYS R
STRUH R
COMPNT R

table.
LOGIC L

50

Component check flag; True
means CHEK SAO active.

INPUT
KEYWORD

BODY

BODY

BODY

SURF

MATE

SOLU




VARIABLE  ARRAY
NAME SIZE
CHEK
CLBL
CORDLM 50
CPROP 3
CR 3
CRST 30
s 3
CURCOE 20,3,5
|
' CURHED 20
CURLEN 5
CURMUL
CURNT
X
; CURR
4 CYLRMS 50
L DA 6,6
DALPHA
‘E

Numeric code for CHECK key-

Current load label for ship-

Limit set coordinate for

Propeller resistance

Longitudinal resistance

Not used at present.
Hull wetted surface
Current load coefficient
for ship load tabdbles.

Current headings for ship

Current length of payout

Flow field scale factor.
Magnitude of surface

Nuzeric code for CURR key-
Added mass for cylindrical
buoy in body table.

Ship's added mass matrix from
Proportional dawping multi-
plier of mass wmatrix or

alpha integration parameter
fo: VRS/VRR soluiions.

COMMON
NAME TYPE  DESCRIPTION
TYPES 1

word = 7,
SHPLBL H

load file.
BUOYS R

limit table.
SHIPS R

coefficient.
SHIPS R

coefficient.
STRUM R
SHIPS R

coefficient.
SHIPS R
SHIPS R

load tables.
PAYOUT R

element.
CABLE R
SHIPS R

current.
TYPES 1

word = 28.
BUOYS R
FRQDAT R

ship motion file.
TIMED R
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INPUT

KEYWORD

RIGID

LIMI

SHIP

SHIP

SHIP

RIGID

RIGID

CURR

SURF

SOLU

PR




VARIABLE  ARRAY
NAME SIZE

DB 6,6

DBETA

DBU 50

DC 6,6

DEAD

DELFAC

DELTMP

DERAD

DERR

DIAM 10

BISPC 30

DisSpPp 30

DLD

DLREF

DMAXAB

DMAXP

COMMON INPUT
NAME TYPE  DESCRIFTION KEYWORD
FRQDAT R Ship's damping matrix from
ship motion file.
TIMED R Proportional dampiag multi- SOLU
plier of stiffness matrix
or initial pseudo-time step
for VRS/VRR solutions.
BUOYS Body diameters for body BODY
table. .
FRQDAT R Ship's restoring force
matrix from ship motion
file.
TYPES 1 Numeric code for DEAD key-
word = 1.
CONTRL R Load factor increment (step
size) for DEAD/LIVE.
CONTRL R Temporary storage for DELFAC
for VRS/VRR solutions.
CONTRL R Degree/radian conversion
factor.
CONTRL R Displacement errcr tolerance SOLU
for iterative solutions.
CABLE Line material diameters. MATE
DSPCON R Static imposed displace- MOVE
ment amplitudes in C.
DSPCON R Ref~-ence imposaed displace-
meat amplitudes.
LOGIC L Dead load flag; True means
DEAD $AO.
PAYOUT R Unstretched lengths for pay-
out elements.
TIMED R Magnitude of maximum accele-~
ration increment in DYN SAO.
TiIMED R Previous maximum acceleration

52

in DYN SAO.




VARIABLE
NAME

DMU
DOMG
DONE
DPTHF

DRAD

DRFTFR

DRGAMP

Dso
DSR

DT
DTH
DTL

DTLL
DTMAX

DLTRSRT
DTU
Du

DYN

ARRAY
SIZE

COMMON
NAME TYPE

CONTRL R
FRQDAT R
TYPES I
PAYOUT R
SHIPS R
FRQDAT R
ACOM R
ACoM K
ACoM R
ACOM R
TIMED R
TIMED R
TIMED R
TIMED R
TIMED R
TIMED R
TINED R
ACOM R
LOGIC L

DESCRIPTION
Numerical damping coeffi-
cient.

Wave frequency increment

Numeric code for DONE key~
word = 54.

Time function increment for
payout point.

Degrees per radian.

Wave-induced drift force
components.

Drag amplification factor.

Current lengths for ele-
ments.

Initial lengths for ele~
ments.

Reference lengths for ele-
ments.

Time step.
Upper bound on tigme step.
Lower bound on time step.

Lower bound oa time step in
DYN SA0.

Upper bound on time step in
DYN SAQ.

Restart save time iuterval,

Reference update time.

Transient dynamic flag; True
means DYN SAQ.

INPUT
KEYWORD

SOLU

SPEC

ELEM

TIME

SAVE

TIMF

o g e
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VARIABLE  ARRAY

NAME SIZE
E 2,10
ELEN
ELL
ERR
ES NE
ESP 2,5
ET NE
EXTE
EXTRAP
F NN3
FACH
FACLEN
FBUSK 50
FDEPTH 5
FDIVY
FEEDBK
FELT 3,2
FG NN3
FGAM 5

Slopes of line segments in
Numeric code for ELEM key-

Ship's length for nondimen-
sionalized ship motion file.

Element secant EA in tC.

Multimaterial payout secant

Element tangent EA in tc.

Numeric code for EXTE key-

MNR extrapolation factor.

Depth correction factor.

Length conversion factor
for ship motion file.

Surtace buoy time function
value for body locations.

Fluid interface depths.

Inventory conversion factor
for line diameters.

Feedback flag; True means
feedback form used, RFB or
Fluid loads omn a single

element for CHEK SAO.

Nodal point gravity loads.

COMMON
NAME TYPE DESCRIPTION
CABLE R
material tables.
TYPES I
word = 15.
FRQDAT R
ERR R Not used.
ACOM R
PAYOUT R
modulii.
ACOM R
TYPES 1
word = 49,
CONTRL R
ACOM R Nodal loads in °C.
SHIPS R
FRQDAT R
BUOYS R
CABLE R
CONTRL R
LOGIC | L
VRR.
CHKDAT R
ACOM R
CABLE R

54

Fluid table specific
weights.

INPUT
KEYWORD

EXTE

FLUI

INVE

FLUI




. VARIABLE  ARRAY COMMON INPUT k-
- NAME SIZE NAME TYPE DESCRIPTION KEYWORD =

FINC CONTRL R Alters the residual added i
mass correction for TL or E
UL solutioms.

- FINIS TYPES I Numeric code for END key-
= word = 10.
FIX TYPES 1 Numeric code for FIX key- i
word = 29. z
. FLNVY CONTRL R Inventory conversion factor INVE E
for buoy diameters and :
lengths. F
FLOW TYPES I Numeric code for Flow key- é
word = 16.
FLPAR 10,10 CABLE R Flow field table parameters FLOW ;
FLJI TYPES 1 Numeric code for FLUI key- i
werd = 17. 3
|
i FP 3,NN3 ACOM R Point loads for load sets. LOAD E
FRCFAC FRQDAT R Force conversion factor for EXTE -
) ship motion file. =z
FRCVY CONTRL R Inventory conversion factor INVE %
X for weights and strengths. :
N
: FREE TYPES 1 Numeric code for FREE key-
: word = 30,
3 FREQ TYPES 1 Numeric code for FREQ key-~
i word = 6.
FSFRC 3 SHIPS R Ship load table conversion SHIP

factor for current force.

B FSFRW 3 SHIPS R Ship load table conversion SHIP
- for wind force.

p FSLEN 3 SHIPS R Ship load table conversion SH1P
factor for length.
FSOL TYPES I Numeric code for FSOL key-
4 word = 47.
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VARIABLE  ARRAY
NAME SIZE
FSVEL 3
FTF 3
FTI 15
FVISC )
F1 © NN3
F2 NN3
GAIR
GAMNEW
GHED
GK N¥3,IBEND
GRS 3,3
6N NN3
GHA NE
GMU 6,6
GRAV
Gl

COMMON

NAME TYPE DESCRIPTION

SHIPS R Ship load table comversion
for velocity.

TIMED R Time function_ values for
load sets in C.

TIMED R Time function values for
dynanic movéng boudary com-
ponents in C.

CABLE R Fluid table kinematic vis-
cosities.

ACOM R Nodal point loads from
current and wind in C.

ACOM R Total nodal point loads at
the incremental refereace
state. Also used for itera-
tive displacement increment
in NRAPIT subroutine.

SHIPS R Specific weight of air.

TIMED R Gamma integration parameter.

FRGDAT R Global wave heading in
degrees.

ACOM R Global incremental stiff-
ness matrix stored in banded
row form.

SHIPS R Flement stiffness matrix for
strum string.

ACOM R Diagonal mass matrix includ-
ing residual added mass.

ACOM R Residual added mass for each
element.

FRQDAT R Ship's mass matrix from ship
motion file.

CONTRL R Acceleration due to gravity.

CONTRL R Kinematic viscosity of first
fluid, water.

56

INPUT

KEYWORD
SHIP
FLUI E
4
R
TIME
HEAD
k-
PROB 3




VARTABLE  ARRAY COMMON INPUT

__NAME SIZE NAME TYPE DESCRIPTION KEYWORD
G2 CONTRL R Specific weight of first
fluid, water.
G3 10 CABLE R Weight per unit length of MATE
line material.
HAWSIZ 23 COMPNT R Inventory hawser sizes.
. HAWTAB 2,23,4 COMPNT R Inventory hawser property
- table.
HDG1 30 FRQDAT R Wave headings for ship
motion file.
i HEAD 3 SHIPS R Ship's global heading.
HED 20 HEDCHR H Page heading title.
HEDEND SHIPS R Surface load total heading STEP
change.
HED1:iX SHIPS R Upper bound on heading
- increment.
- . HEDINC SHIPS R Surface load heading STEP
o increment.
HEDNOW SHIPS R Surface load heading value
;.: in C.
- HIRSDL DSPCON R VRR control parameter; keeps
¢ tract of largest residual
< found.
HLDFAC 6 COMPNT R Inventory anchor holding
factor table.
HTYPE 3,4 COMPNT R Inventory hawser types.
TAABU 10 IBUOYS 1 Additional array for future
expansion.
: TAACA 10 ICABLE 1 Additional array for future
expansion.
’ 1AACL 10 ICNTRL 1 Additional array for future
i expansion.
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VARIABLE  ARRAY COMMON INPUT i

NAME SIZE NAME TYPE  DESCRIPTION KEYWORD -+
1AADS 10 IDSPCN I Additional array for future {
expansion. 1
TAAPO - 10 IPAYOT 1 Additional array for future ;;
expansion. ‘7E
IAASHP 10 ISHIPS I Additional array for future B
expansion. Ei
TAASTM 10 ISTRUM 1 Additional array for future éf
expansion. :i
LAATIM 10 ' ITIMED 1 Additional array for future B!
expansion. é‘
IALTR ITIMED 1 Alternating acceleration é,
' increment flag for DYN SAO. oK
IB 5 ITIMED I List of dynamic moving B
boundary nodes. ;;-
Y BEND ICNTRL I Half bandwidth. E
1BEND] ICNTRL 1 Half bandwidth with incre- 2
mental moving boundary. S
1BEND2 ICNTRL I Half bandwidth without e
incremental moving boundary.
R
[BG ICNTRL 1 Debug output flay ourPp B
T8GF FRQDAT, 1 Debug output fiag for RESU Z
FRQ SA0. =
i8 50 I1BUOYS 1 Time variation codes for SBUO
surface buoys.
18U 50 IBUOYS 1 Nodes where bodies are BLOC 5
located. &
LONCHE FRQDAT 1 Component check file flag. FSOL ;
JCONHS FRQDAT I Mass matrix format code. FSOL :
ICR ISHIPS 1 Flag to signal if table %

lookup is used to get hull B
resistance factor.
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VARIABLE
NAME

ARRAY
SIZE

IDAMPR

IDAY

IDIR

IDIS

1DRB

IDRG

IDRITR

iDWN

IFCNT

IFILE

IFLAGS

IFLCOD

IFREQ

IFRQUP

IFXFL

1GK

30,3

50

10

60

10

Material damping flag;
0 means no damping.

Character string for date.

Coordinate number for verti-

Static displacement variation

Drag coefficient codes for

Drag coefficient codes for

Drift force iteration

VRS/VRR control parameters;
signals successive reduc-
tions of velocity norm.

Record counter for frequency
Restart file record counters.

Codes for each of the key-
words, 4 characters each.

Signals the frequency domain
solution to the stiffness

Iteration option for drift

Limit condition flag used
to signal constraint code

COMMON
NAME TYPE DESCRIPTION
ICABLE 1
HEDCHR H
ICNTRL 1

cal direction.
IDSPCN 1

codes.
IBUOYS I

bodies.
ICABLE I

line materials.
FRODAT 1

flag.
IDSPCN 1
ICNTRL 1

domain CHEK data.
SIZE I
IFLAG H
ICABLE. I Flow field codes.
ISHIPS 1

matrix routines.
FRQDAT 1

force updates.
ICNTRL I

changes .
ICNTRL I

59

Solution format code for
stiffness matrix.

INPUT
KEYWORD

BODY

MATE

FSOL

FLOW

FSOL
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VARIARLE  ARRAY COMMON

_NAME - SIZE _NAME  TYPE  DESCRIPTION

IKEEP TYPES 1 Numeric code for KEEP key~
word = 33.

IKNSTN ICNTRL I Limit check over-ride flag.

- ILF 3 ITIMED 1 Load set variation codes.

= IMPBOD IBUOYS I Body number for body impact.
) IMPNOD IBUOYS 1 Node number for body impact.
= IMTMF 15 ITIMED I Moving boundary variation

- codes.

IMX ITIMED 1 Number degree of freedom
with largest acceleration
increment for DYN SAO.

%- INC ICNTRL 1 Solution increment counter.
o INDRAG ICNTRL I Drag model override flag.

- INVFLG CHKDAT I Inventory useage flag.

- INVP IDSPCN 1 VRS/VRR control parameter.
- TNVY ICNTRI. 1 Inventory uscage flag.

> YOPT IBUOYS 1 Impacting body weight option
' code.

i AGE HEDDAT { Page counter.

iR [CNTRL 1 Number of steps between
printouts.

IEXVRYY FRQDAT 1 Roll damping iteration flag.

{RR 1 Error return flag; #0 means
error.

IRST RETAPE 1 Restart file flag.

ISHIP 3 ISHIPS 1 Nodes where ships are
located.

60

LVAR
IMPA
IMPA

MOVE

PROB

IMPA

OuTP

FSOL

SAVE
or
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SHIFP
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VARIABLE  ARRAY COMMON INPUT

NAME SIZE NAME, TYPE  DESCRIPTION KEYWORD
1SHPFL FRQDAT 1 Ship flag for FREQ SAO;
0 means no ship.
ISHTAP ISHIPS 1 Flag to signal the use of
ship load file.
ISIGN1 ITIMED 1 Alternating response esti-
mates flag for DYN SAO.
ISIGN2 ITIMED I Alternating response esti-
mates flag for DYN SAO.
18T CDCAL I Strum string number.
ISTART ICNTRL 1 Solution option code; see
NSLOP.
ISTRNG 30 ISTRUN I Number of elements in each STRU
strum string.
ISTRUP ISTRUM 1 Strum update flag.
ISURLD ISHIPS 1 Wind and surface current
load flag.
IT 2,NE ACOM 1 Element connectivity list. ELEM
ITCONF FRQDAT I Counter for drift force
iterations.
ITFCOD 20 ITIMED I Time function type code. TFUN
ITIME HEDCHR H Character string for time.
1TOP ITIMED I Upper bound flag on time
step in DYN SAO.
1Tup IDSPCN 1 VRS/VRR solution paramoter.
1UNRES FRQDAT I Unrestrained motion ou.put RESU
flag.
1up ISHIPS I Code for up dirvection.
fupnT 1CNTRL I Counter for configuration
updates.
JANCR 50 TRUOYS 1 Limit set fixily codes. LIMI
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VARTABLE

..NAME

JB

JULD

JDYN

JMUPDT

Jop

JOVR
JPELT

JSLP

JSTEPR

KNSTRN

KNTR AT

KODLC

RODEw

{OMY
NONECY

KONVRT

KOUNT

KSTRNG

ARRAY
SIZE

15

2,50

[ 2%

e

N

10,50

20,30

Moved component variation

Dead load option flag

Dynamic solution option

Step size control anumber.

Node numbers for payout

Limit set overshoot node.
Element numbers for payout .
Lists connecting elements

for cvlindrical buoys or
defining nodes for mooring

Flag to signal if limit
locations are defined.

Counter for restart save

Variation codes for surface

Variation codes for wind

Element. type code.

Lists elements connecting
to each limit locationm.

Number of iteration trials.

Solution iteration counter.

COMMON
_NAME TYPE DESCRIPTION
1TIMED ¥

codes.
ICNTRL I
T1CNTRL 1

flag.
YCNTRL I
TPAYQT 1

points.
TCNTRL 1
1PAYOT 1
1BUOYS 1

buoys.
IDSPCN 1 Number cof steps.
1BUOYS 1
ITYMED I

intervals,
1SHIPS 1

current.
ISHIPS 1

loads.
ACOM 1
1 BUOYS |
ICNTRL I
1CNTRI, !
ISTRUM 1

62

Lists strum string ¢lements
up to 20 per string.

PAYO

STEPR

SURF

WIND

ELEM

SOLU

STRU

o
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VARIABLE  ARRAY COMMON INPUT
_NAGE__ SIZE NAME_ TYPE  DESCRIPTION KEYWORD
Kup ICNTRL 1 Time step increase control

parameter in DYN SAO.

LBODN 50 IBUOYS | List of body numbers of BLOC
body locations.

LIMNOD 50 1BUOYS 1 List of limit location LLOC %‘
nodes. E
3
LIMSET 50 TBUOYS 1 List of limit set numbers LIOC é%
for limit locations. ‘g
LLBL SHPLBL. M length label for ship load R1GID E |
file. :

1L.M1TER ICNTRL I Maximum number of itera- SoLU

tions per step.

LMKEEP IDSPCN 1 Temporary storage of
LMITER for VRS/VRR

solutions.

LSHP 3 ISRIPS 1 Ship load function codes. SH1P

MAT NE ACOM 1 List of element material ELEM
numbers.

MATDMP 10 ICABLE 1 List of material damping

flags; 0 means this material
has no damping.

MATT 1CABLE 1 Number of materials defined.
MBLN 50 TRUOYS T Counters for number of

number slave nodes on moor-
ing buoys.

ME 10 ICABLE 1 Numbev of points in cach MATE
material table.

MED 10 1CABLE 1 List of medium codes for MATE
material tables.

MEDIUN NE. ACOM 1 Fluid medium codes for ELEM
elements,

MEDMR 50 1BUOYS | List. of medium codes for BODY

body table.




VARIABLE  ARRAY
NAME  SIZE

MITNOT

MNOB

MNOH

MNOK

MNRV

MODEI1
MODEI2
MORBUO
MOSTAT

MULMAT 5

MULTIM

MVB

MvBINC

MXBLOC

MXBODY

MXFLOW

MXLIMS

MXLINE

MXLLOC

COMMON
NAME

TYPE

DESCRIPTION

IPAYOT
FRQDAT

FRQDAT
FRQDAT
FRQDAT

ICNTRL
ICNTRL
IBUOYS
ICNTRL

iPAYOT

IPAYOT

ICNTRL
ICNTRL
IBUOYS
IBUOYS
ICABLE
TBUOYS

HEDDAT

IBUOYS

64

Mitosis prevention flag.

Maximum number of wave
speeds on ship motion file.

Maximum number of wave head-
ings on ship motion file.

Maximum number of wave
lengths on ship motion file.

Maximum number of roll
angles on ship motion file.

Mode shape order flag.

Mode shape output flag.
Number of mooring buoys.
TSSS flag; 1 - yes, o = no.

Multimaterial flag for
payout element.

Multimaterial payout flag.

Number of nodes with defined
motion in DYN SAO.

Number of iucremental moving
boundary nodes.

Maximum number of body loca-
tions.

Maximum number of bodies
in table.

Maximum number of flow
tables.

Maximum auwber of limit
sets.

Number of lines per page.

Maximum number of limit
locations,

INPUT
KEYWORD

MSOL
MSOL



VARIABLE  ARRAY COMMON INPUT

NAME  SIZE NAME TYPE DESCRIPTION KEYWORD
MXSELT ISTRIM 1 Maximum number of element
per strum string.
MXSHIP ' ISHIPS 1 Maximum number of ship
locatious.
MASTRG ISTRUM I Maxioum number of strum
strings.
MXTFUN ITIMED I Maximum nuwaber of time
functions.
NANCK 6 COMPNT I Inventory anchor count.
NBASE ICNTRL I Number of entries in the
base portion of ACOM.
NBLOC IBUOYS I Number of body locations.
NBUOQY 2 COMPNT I Inventory buoy count.
NCHN COMPNT I Inventory chain count.
NCOM SIZE I Size of ACOM.
NCONC ICNTRL I Number of concentrated loads
(point loads).
NCRNT ISKIPS I Number of current tables in
ship load file.
NCYLB 13uoYs I Number of cylindrical buoys. ,%
NDISP IDSPCR I Number of static imposed ]
displacement. ?
NDROP IDSPCN 1 VRS/VRR control parameter;

counts down for 3 velocity
cnnvergence trials with
damping reduced.

NE ICNTRL I Number of cable/line ele- B

ments. v

= i
NELCK CHKDAT I Elenent number being 8L .

checked. :

NELPOI 5 IPAYOT 1 Element number increment PAYO |1

for payout. -
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VARIABLE  ARRAY

NAME

SIZE

NEWCON

NEWRED

NFILE

NFILEF

NFIX

NFKEEP

NFLUI
NFILVRY
NY¥LUID
NFN

NE3

NFREQS

NGROW

NHAWS

YHED

NIN

NINA

30

New configuration flag
for drift force updates.

Global heading input flag

Ship motion file format

Number of globally fixed

Previous nodes component
fikity codes for static
imposed displacement and

Number of fluids defined.

Flow field variation code

Number of active nodes.
Number of active degrees
Counter for the number of
frequencies in FREQ SAC.

Number of elements available

Inventory hawser count.

Number of words in page
heading; defined in SEADYN.

Number of words in /ACONM/.

Number of words in /BUOYS/.

COMMON
NAME TYPE  DESCRIPTION
FRQDAT I
FRQDAT I

for FREQ SAO.
RETAPE 1 Restart file code
FRQDAT 1

flag.
ICNTRL 1

nodes (always 0).
IDSPCN 1

mcving boundary.
ICABLE I
ICABLE I
ICNTRL 1 Flow field number
ICNTRL 1
ICNTRL 1

of freedom.
FRQDAT 1
irayor I

for payout.
COMPNT 1
HEDDAT I
TAPES I Input file code.
SIZE 1
SIZE 1
SIZE 1

Number of words in /IBUOYS/.

INPUT
KEYWORD

REST

L sl

EXTE

4 A

0

kbt

CURR

CURR

PAYO




VARIABLE ARRAY COMMON INPUT
_____ NAME  SIZE_ NAME YYPE  DESCRIPTION KEYWORD
NINC SIZE 1 Number of words :in /CABLE/.
NINCI S1ZE 1 Number of words in /ICABLE/.
NENCL1 S1ZE 1 Number of words in JICNTRL/.
NINDSI SIZE 1 Number of words ir /IDSPCN/.
_ NINDSP SIZE 1 Number of words in /DSPCON/.
%1 NINPO S1ZE 1 Number of words in /PAYOUT/.
. NINPOI S1ZE I Number of woxds in /IPAYOT/.
: NINEL SIZE 1 Number of words in /CONTRL/.
NINSHI SIZE 1 Number of words in /ISHIPS/.
g NINSHP S12E 1 Number of words in /SHIPS/.
NINSTI SIZE 1 Number of words in /ISTRUM/.
NTNSTH SIZE 1 Number of words in /STRUM/.
NINT SI1ZE I Number of words in /TIMED/.
3 NINMI S{ZE 1 Number of words in /ITIMED/.
N N1XPEN STIMED 1 Priat vverride flag for SAVE
¥ restart.
NL OIS 1BUOYS I Number of limit sets. g
NLINES HEDDAT I Output lines counter. ;
NiL.LOC 1BUOYS I Number of limit locations. é )
NMCTN 50 1 BUOYS 1 Buoy on surface motion code. SBUO z |
f i NN ICNTRL 1 Total number of nodes. % |
7 NNPOIL 5 IPAYOT I Not used at present :
NN ICNTRL 1 Three times NN. ?
NOB FRQDAT 1 Number of wave speeds on i
% ship motion file. ?
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VARIABLE = ARRAY COMMON INPUT

NAME SIZE NAME TYPE  DESCRIPTION KEYWORD
NODFIX NN3 ' ACOM I Node component fixity flags.
NODWN IDSPCN 1 VRS/VRR control parameter.
NOFLUD LOGIC L Fluid medium flag; True

means no fluids.

NOH FRQDAT Number of wave headings on 7
ship motion file.

NOITER LOGIC L Iteration flag; T means not
iterative solution.

& T D

NOK FRQDAT 1 Number of wavelengths on
ship motion file.
NOLINE HEDDAT I Number of lines is standard
output record.
NOLOAD LOGIC L Point load flag; True means
no point loads.
NOP IPAYOT I Number of payout ends.
NOUT TAPES I Output {ile number.
NOVEL LOGIC L Flow field flag; True means
no fluid velocities.
NPOVRY 5 IPAYOT 1 Payout time variation codes. PAYO
NPRECZ SIZE 1 Precision of floating point
words; 1 - single, 2 - double. :
NPRST ICNTRL I Preload flag. 2
NRUP ICNTRL I Newton-Raphson update code. SOLU :
NRV FRQDAT I Number of roll angles on {
ship motion file. g
NSFILE ISHIPS I Ship load file flag. PROB i
NSH1PS ISHIPS 1 Number of ships. £
NSHRNK 5 TPAYOT 1 Number of elements avail- PAYO

able for reel-in
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VARIABLE  ARRAY
NAME SI1ZE

NSLAVE

NSLOP

NSOLN

NSRDC

NSTRNG
NSTRUP

NSTUP

NS3

NTAPE

NTAPE1

NTAPE2

NTAPE9

NTHETC

NTHETW

NTPCHK

NTYPE

NUGMHED

Number of slave nodes.

Solution option number code;

0 - MNR, 1 - SLI, 2 - RFB,

3 - VRS/VRR, 5 - DIM.

Counter for FREQ wave head-

File code for ship motion

Number of strum strings.

First step subdivision

Three times (NN-NSLAVES).

File code for restart iuput

File code for binary trans-

lation of free~field input

File code for rigid format

File code for file code 09,

Number of current headings
in ship load tables.

Number of wind headings
in ship load tables.

File code for wave heading
file for CHEK = 13.

Numeric code for current

COMMON
NAME TYPE  DESCRIPTION
ICNTRL I
IDSPCN I
FRQDAT 1

ing solutions.
FRQDAT 1

file = 8.
ISTRUM I
ISTRUM 1 Strum update flag.
ICNTRL 1

startup parameter.
FRQDAT I
RETAPE I

tape.
TAPES I

= 15.
TAPES 1

input = 16.
TAPES 1

scratch file.
ISHIPS I
ISHIPS 1
TAPES 1
ICNTRL 1

SAO keyword.
ISHIPS 1
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Counter for the number of

headings evaluated in static

heading excursion.

INPUT
KEYWORD

STEP

REST

RIGID

RIGID

Ol et

TSP G




A

VARIABLE  ARRAY
NAME SIZE

NUMSET
NUP

NWIND

NWORDS

NXTYPE

OMG

OMG

OMGMN

OMGMX

OMS

oM2

ouTP

GVRSHT
PARMT

PAYO

PAYV 5
Pl
PINC

PLUT

COMMON
NAME

ICNTRL
ICNTRL

SHIPS

HEDDAT

1CNTRL

CDCAL

FRQDAT

FRQDAT

FRQDAT

CDCAL

FRQDAT

TYPES

CONTRL
CONTRL

TYPES

PAYOUT
CONTRL
CONTRL

TYPES

TYPE

10

DESCRIPTION
Number of load sets defined.
Configuration update flag

Number of wind velocity
tables on ship load file.

Number of words in working
area for input.

Numberic code for the next
SAO keyword.

Strum string natural
frequency.

Spectrum frequency for
FREQ SAO.

Lower bound of spectrum
frequency scan

Upper bound of spectrum
frequency scan.

Strum string Strouhal
frequency.

Square of OMG for FRQ SAO.

Numeric code for OUTP key-
word = 38,

Limit condition overshoot.
MNR extrapolation parameter.

Numeric code for PAYO key-
word = 39.

Payout velocity
PI = 3.1415......
Output interval increment.

Nunieric code for PLOT key-
word = 8, inactive.

INPUT
KEYWORD

SOLU

KIGID

SPEC

SPEC

SOLU

PAYO




VARTIABLE  ARRAY COMMON INPUT

NAME SIZE NAME TYPE DESCRIPTION KEYWORD
POUT LOGIC L Payout flag; True means
payout active.
PROB TYPES ) ¢ Numeric code for PROB key-
word = 11.
PROPF 3 SHIPS R Propeller force coefficients.
PSTEP CONTRL R Qutput load level.
PTMF ) PAYOUT R Values of payout time PAYO
variation functions.
QST 20 STRUM R Strum string mode shape.
RAND TYPES 1 Numeric code for RAND key-
word = 52.
RANG 8 FRQDAT Roll angles for ship motion
file,
RATD CONTRL R Initial size of static load
increment.
RATL 3 SHIPS R Length ratios for ship's
current load scaling.
- REFUP LOGIC L Geometric reference update
: flag.
REGU TYPES I Numeric code for REGU key-
word = 53.
RELFAC 50 BUOYS R Release factor for limit LIMI
sets.
RERR CONTRL R Residual error tolerance. SOLU
REST TYPES I Numeric code for REST key-
word = 12.
RESU TYPES 1 Numeric code for RESU key-
word = 50.
RNORM DSPCON R Residual norwm.

% , RNORMP DSPCON R Preceding residual norm.




VARIABLE  ARRAY
NAME SIZE

RNRMPP

RTIN

RVELN

RVELNP

SAE 3

SAS 3

SAVE

SBAMP 50

SBUD
SCALE

SDRFT 3
SDhsav H

SFACY 3,3

SONDLD

SHPCAP

SHIPK

Second preceding residual

Strum string modal scaling

Relative velocity magnitude
for strum computation.
Previous relative velocity
magnitude for strum compu-
Ship end projected areas.

Ship side project areas.

Numeric code for SAVE key-

Surface bnoy motion ampli-

Ship beams amidships.

Numeric code for SBUO key-

Scale factor for ship load

Ship drafts amidships.
Ship volume displacements.

Wind load scale factors

COMMON
NAME TYPE  DESCRIPTION
DSPCON R

nori.
CDCAL R

factor.
STRUM R
STRUM R

tation,
SHIPS R
SHIPS R
TYPES 1

word = 40,
BUOYS R

tudes.
SHIPS R
TYPES 1

word = 41,
SHPTAP R

file.
SHIPS R
SHIPS R
SHIPS R

for ships.
BUOYS R

SHPLBL

SHIPS

Gravity load sign; +1.0 for
gravity in + coordinate di-
rection, -1.0 for gravity
in =~ coordinate direction.

Title for ship load file.

Ship's hydrostatic restor-
ing coefficients.

SHIP
SHIP

SBuo

SHIP

RIGID

SHIP

SHIP




VARIABLE  ARRAY
NAME SIZE
SHPKP 3,3
SHTRN 3,3,3
SIG NE
SIGR NE
SLT 3
SLWL 3
SOLU
SPEC
SPECA
SPECH
SRCHFC
SSTART
STEPUP
STLEN 20
STN NE
ST 20,10
SURF
SURFCE

COMMO!

NAME TYPE  DESCRIPTION

SHIPS R Ship response parameters
for checking static response
stability.

SHIPS R Local to global transforma-
tion matrices for each ship.

ACOM R Element tensions in tC.

ACOM R Flement tensions in RC.

SHIPS R Ship lengths.

SH1PS R Ship water line lengths.

TYPES | Numeric code for SOLU key-
word = 42,

TYPES 1 Numeric code for SPEC key-
word = 48,

FRQDAT R Wave spectrum coefficient, A.

FRQDAT R Wave spectrum coefficient, B.

CONTRL R Search factor for ID search
accelerator on MNR solution.

CONTRL R First step subdivision
parameter.

LOGIC L Increment reference update
flag.

STRUM R Strum string lengths.

ACOM R Element strains in tC.

CABLE R Strain values for material
tables.

TYPES I Numeric code for SURF key-~
word = 44,

SHIPS R Vertical coordinate at the
water surface, determined
by the initial vertical posi-
tion of the last ship input.
Used only when ship restor-
ing coefficients are input.
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INPUT
KEYWORD

ELEM or
TENS

SHIP
SHIP

SPEC
SPEC
SOLU

MATE
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VARIABLE  ARRAY COMMON INPUT
NAME  SIZE NAME TYPE DESCRIPTION KEYWORD
= T TIMED R Time. e
TBLOCK SHPTAP R Test Ship block coefficient
for ship load file. R
E
TDEPTH SHPTAP R Test depth for ship load =
file. H
TEMP 6,6 FRQDAT R Temporary storage array for §
FREQ SAO. ;
TENS TYPES 1 Numeric code for TENS key- §
word = 26. 5
TENULT 50 CALBE R Line materisl ultimate MATE
tensions. :
é TFSAV 5 PAYOUT R Temporary storage of payout
time functions.
. TYUN TYPES i Numeric code for TFUN key- ;
oo word = 27. H
g TN 3,NE ACOM R Direction cesines for each .
element in C, .
THR 3,NE ACOM R Direction cRsines for each £
¢ <t in C,
TIMFAC FRQDAT R Time conversion factor for EXTE :
ship motion file. j
THAS FRQDAT R Ship's mass for ship motion E
file.
THAX TIMED R Maximum time. H
TMFRF 3 TIMED R Point load tiRe variation
functjons in C :
TMFRM 15 TIMED R Moving boundary time B
variation functions in C. =l
) TOLIM 50 BUOYS R Limit set tolerances. LIMI
TPARM 20,20 TIMED R Time function tables. TFUN
’ TRNSTR 3,3,NE ACOM R lLocal-to-global transforma- -

tion matrices for cach
element.
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VARIABLE  ARRAY COMMON . INPUT
_NAME  SIZE JNAME =~ TYPE  DESCRIPTION KEYWORD
TRSRT TIMED R Restart save time,

TSAK SHPTAP R Test ship end projected RI1GID

area for ship load file.

TSAP SHPTAP R Test ship propeller pro- RIGID =
jected area for ship load -
file,

TSAS SHPTAP R Test ship size projected RIGID

area for ship load file. ==

TSAPL 3 SHIPS R Test ship propellexr pro-
jected aveas; used for
similarity scaling.

TSk SHPTAP R Test ship beam for ship RIGID b
load file. ?

TSD SHPTAP R Test ship draft for ship RIGID - F
load file. ) :‘i‘

TSDSP SHPTAP R Test ship displacemenc for R1GID .
ES

ship load file,

s

TSLT SHPTAP R Test ship length for ship RIGID 3
load file, S
TSSS TYPES I Numeric code for TSSS key-
word = 4.
TSYL SHPTAP R Test ship waterline length RIGID %
for ship load file. B
bl 20,10 CABLE R Teusion values for material MATE ?
tables. ;
TTH 10 CARLE R Material damping pavameter MATE 5
CA,. E
!
1TK 10 CABLE R Material stiffness parameter  MATE
EA .
1
A TIMED R Time when incremental refer-

ence was established.

g by

- U NN3 ACOM R Nodal displacement incre-
3 ments from 1n€remontal
- reference to
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VARlABlb

un

unh

upny

ubDbs

upp

UMVB

LIMVRP

up

VALIR

VDUM

V¥

VIB

VILBL

NN3

NN3

NN3

NNE

NN3

15,3

NN3

NN3J

NN3

COMMON
_NAME

TIMED

BUQYS

ACON

ACOM

ACOM

ACOM

ACOM

PAYOUT

PAYOUT

ACOM

ACOM

SH1PS

FRQDAT

ACOM

BUOYS

SHPLBL

TYPE

H

16

DESCRIPTION

Moving boundary motion
amplitudes.

Surface buoy motion
amplitudes.

Nodal point velocities
for

Noda{ point acclerations
for C.

Nodal Rglnt accelerations
for

Nodal point accelerations

for incremental retference

state,

vgggl point. velocities for
“l

Movxtg boundary motion data

for

Movipg,boundary motion data
for Q A?,

Noda} R9xnt displacements
for

Nodal point displacements
from € to incremental
reference state,

Kinematic viscosity of aiyr,

Temporary storage vector
for FREQ SAO.

Nodal point Lompoyents of
flow velocity in

Components of impacting
body velocity.

Velocity label for ship
load file.

i A ST

INPUT
KEYWORD
HMOVE,

SBUO

IMPA

RIGID

i

ras

-
By

iy

iy
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VARIABLE  ARRAY COMMON INPUT 3
NAME  SIZE NAME TYPE  DESCRIPTION KEYWORD E
YNORMP DSPCON R Preceding velocity norm E
tor VRS/VRR. E

VNPP DSPCON R Second preceding velocity =
norm. I

VNPPP DSPCON R Third preceding velocity E
norm, E

w NN3 ACOM R Nodal point coaponent§ of 3
relative velocity in 'C.

WAD SHIPS R Wind heading in degrees WIND ij
E

WAVEL 30 FRQDAT R Wavelengths from ship 3
motion file. E)
WDEPTH 3 SHIPS R Water depth for each ship. SHIP E
WIND SHIPS R Wind velocity WIND £
WLBL SHPLBL H Wind label for ship load RIGID 3
file. e

LAY LOGIC L Live load flag; True means §
LIVE SA0. ;

WINLCOE 20,3,5 SHIPS R Wind load coefficients for RIGID é
ship load table, E

WNDHED 20 SHIPS R Wind headings for ship RIGID
load tables. =

WNDVEL 5 SH1PS R Wind velocities for ship RIGID :
load tables. B

WORDS 100 HEDDAT R Working area for iuput. - =
WVAMP FRQDAT R Wave amplitude for current )

spectrum intevval.

= WVLN FRQDAT R Wave length for current
- spectrum iuterval,

L. WSLP FRQDAT R Wave slope for current
spectrum interval.

- XC NNJ ACOM R Nodal position coordinates
for C.




VARIABLE  ARRAY

NAME SIZE
X0 MN3
YSAVE

COMMON
_NAME

ACOM

CDCAL

TYPE
R

R

DESCRIPTION
Reference nodal coordinates.

Strum string response, Y/D.

INPUT
KEYWORD

LRy §

bk e




9.0 MACRO-FLOW CHARTS OF THE SUBANALYSES AND SOLUTION OPTIONS

The following charts outline the overall logic of the major solution
options in SEADYN. The relationship of the supanalyses is shown in
Figure 2.1. The DEAD, LIVE, ard TSSS subanalyses are controlled from
the STATIC subroutine. Figure 9.1 outlines that logic. The transient
dynamics (DYN) is controlled through the TRANS subroatine. That logic
is prosented in Figure 9.2. Figure 9.3 describes the MODE subanalysis.
The FREQ and CHEK subanalyses are presented in Figures 9.4 and 9.5,
respectively. The two static solution routines (NRAPIT and STEP) are
outlined in Figures 9.6 and 9.7.
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